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Iltem 14. Continued.

CHANGES TO THE SPECIFICATIONS

1. Replacement Sections — Replace the following sections with the accompanying new sections of the
same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0002 TO
SOLICITATION NO. W9126G-04-R-0044:"

Section 01000 CONSTRUCTION SCHEDULE

Section 07840 FIRESTOPPING

Section 07900A JOINT SEALING.

Section 15080A THERMAL INSULATION FOR MECHANICAL SYSTEMS

Section 015181A  CHILLED AND CONDENSER WATER PIPING AND ACCESSORIES
Section 15400A PLUMBING, GENERAL PURPOSE

CHANGES TO THE DRAWINGS

2. Sheet GI101, Seq. 1 of 188: Add Contract Number DACA63-03-D-0006, 0018 just above

10.

11.

the solicitation number.

Sheet SB101, Seq. 5 of 188: Details 5&7: Details will be modified to show roof joists
bearing directly on steel beam.

Sheet AE120 Seq. 29 of 188: Add “General Note #1” to read “Contactor shall extend
existing transformer pad and block wall as shown in details 1 & 3/AE120 to maintain
minimum of 6 feet clear area in front of transformer.”

Sheet AE202 Seq. 31 of 188: Interior Elevation 1: Add note to read “Existing tile to remain
In place- patch as required.” Indicate note on wall at head of bathtub.

Sheet AE401 Seq. 34 of 188:

a. Detail 3: Add Keyed Note “04200.M” to read, “Jamb Anchors- 3 per jamb minimum.”

b. Detail 4: Add Keyed Note “04200.N” to read, “Mortar Dropping Control.” Locate note
at mesh between Face Brick and Flexible Flashing.

Sheet MP101, Seq. 79 of 188: General Note #1: Delete referenced sequence numbers,
which no longer apply.

Sheet MP124, Seq. 102 of 188: Delete clouds and revision triangles, which no longer
apply.

Sheet MP128, Seq. 106 of 188: Delete clouds and revision triangles, which no longer
apply.

Sheet MI603, Seq. 113 of 188: FCU-02 Sequence of Control: Add a note stating
“Automatic Outside Air damper for FCU-02 is an open/close operation and the damper
fixed position shall be determined by the Test and Balance Contractor”.

Sheet M-601, Seq. 117 of 188: A reduced pressure backflow preventer is indicated in the
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attic area. Add a note indicating that the intermediate drain from this device shall be hard
piped to the nearest existing roof drain.

12. On all applicable electrical floor plan drawings: Add the following sentence to demolition
note “C”: “SEE TYPICAL PHOTO DETAILS 3 AND 4 ON SHEET E-101.”

13. Replacement Drawings: Replace\delete the drawings listed below with the attached
new drawings of the same number, bearing the notation “Amendment #2 dated 9-10-04.”

AE301.cal Sheet 32 of 188 Sections
AE302.cal Sheet 33 of 188 Section Details at New Mechanical Room Addition
E-101.plt.cal Sheet 163 of 188 Bldg 1344 Lighting & Power/1st Floor Plan

END OF AMENDMENT
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SECTI ON 01000

CONSTRUCTI ON SCHEDULE
6/ 2004
Amendnent No. 0002

PART 1 GENERAL

[ AME2]
1.1  SCHEDULE

Conmence, prosecute, and conplete the work under this contract in
accordance with the foll owi ng schedul e and Section 00700 CONTRACT CLAUSES
COMVENCEMENT, PROSECUTI ON AND COVPLETI ON OF WORK and LI QUI DATED DAMAGES:

Conmrencenent Conpl eti on Li qui dat ed

of Work of Work Danmages

(cal endar (cal endar per cal endar
Item of Work days) days) day

(1) Bldg. 1344
& 2272 Wthin 15 cal ender
days of Notice to
Proceed. NTP to be
i ssued on or about
15 decenber 2004 150 cal ender $ 500. 00
days

(2) Bldg. 2387 45 cal ender days
& 2273 after conpletion
of Itemof Work(1) 150 cal ender $ 500. 00
days

(3) Bldg. 1567 45 cal ender days
& 2389 after conpletion
of Item of Work(2) 150 cal ender $500. 00
days

(4) Bldg. 1949 45 cal ender days
& 2045 after conpletion
of Item of Work(3) 150 cal ender $500. 00
days

The Governnent reserves the right to issue buildings to the contractor in a
di fferent buil ding number sequence than indicated above

Not e: Liqui dated damages are not accunul ati ve.
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1.1.1 Testing of Heating and Air-Conditioning Systens

The tines stated for conpletion of this project includes all required
testing specified in appropriate specification sections of heating, air
conditioning and ventilation systens including H/AC Comm ssi oni ng.
Exception: boiler conbustion efficiency test, boiler full |oad tests,
cooling tower performance tests, and refrigeration equi pnent full | oad
tests, when specified in the applicable specifications, shall be preforned
in the appropriate heating/cooling season as determned by the Contracting
Oficer.

[ AM#2]

1

1.2 Conpl eti on Date Extension

1

2 TIME EXTENS|I ONS FOR UNUSUALLY SEVERE WEATHER (OCT 1989)
(ER 415- 1- 15) (52. 0001- 4038 1/ 96)

a. This provision specifies the procedure for determ nation of tinme
ext ensi ons for unusually severe weather in accordance with the contract
clause entitled "Default: (Fixed Price Construction)." In order for the
Contracting Oficer to awmard a tine extension under this clause, the
foll owi ng conditions nust be satisfied:

(1) The weat her experienced at the project site during the contract period
must be found to be unusually severe, that is, nore severe than the adverse
weat her anticipated for the project |ocation during any given nonth.

(2) The unusually severe weat her nust actually cause a delay to the
conpletion of the project. The delay nmust be beyond the control and
wi thout the fault or negligence of the contractor.

b. The follow ng schedule of nonthly anticipated adverse weat her del ays
due to precipitation and tenperature is based on National Cceanic and
At mospheric Administration (NOAA) or similar data for the project |ocation
and will constitute the base line for nonthly weather tine eval uations.
The contractor's progress schedul e nust reflect these anticipated adverse
weat her delays in all weather dependent activities. Wnd is not considered
in the Monthly Anticipated Adverse Wat her Cal endar Day Schedul e.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

LEESVI LLE/ FT. POLK, LA AREA (FORT POLK AND RESERVE CTRS AT NORTH FORT
POLK AND ALEXANDRI A)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOv  DEC
5 5 4 4 5 6 5 4 4 4 4 5

c. Upon acknow edgnent of the Notice to Proceed (NTP) and conti nui ng
t hroughout the contract, the contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant inpact to normally
schedul ed work. Actual adverse weather delay days nust prevent work on
critical activities for 50 percent or nore of the contractor's schedul ed
wor k day.

The nunber of actual adverse weather delay days shall include days inpacted
by actual adverse weather (even if adverse weather occurred in previous
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nont h), be calcul ated chronologically fromthe first to the | ast day of
each nonth, and be recorded as full days. |If the nunmber of actual adverse
weat her del ay days exceeds the nunmber of days anticipated in paragraph "b",
above, the Contracting Oficer will convert any qualifying delays to

cal endar days, giving full consideration for equivalent fair weather work
days, and issue a nodification in accordance with the contract cl ause
entitled "Default (Fixed Price Construction)."

.3  CONSTRUCTI ON PHASI NG
. 3.1 Phasi ng Requi renents

[ AM#2] See Paragraph 1.1 SCHEDULE

.4 WORK RESTRI CTI ONS

4.2 Wor ki ng Hours

Nor mal wor ki ng hours are Monday through Thursday, 0700 to 1700 hours.
. 4.3 Security Requiremnents

For the duration of this Contract, access to Fort Polk will be del ayed
between 5 mnutes to 30 mnutes or nore due to increased security
precautions, including the checking of vehicle occupants' |Ds, vehicle
mani fests, and the searching of all vehicles. Any general or specific
threat to the safety of those working or living at Fort Polk could result
in longer waiting tines at the access points to Fort Pol k.

The following are requirenments for contractor enployees entering Fort Polk:

a. One formof picture ID

b. A nmeno fromthe construction conpany on their |etterhead
stating the reason for entry, contract nunmber, and the location at Fort Pol k
where the jobsite is |ocated.

c. Al delivery trucks must have a bill of |aden and
delivery truck drivers must have a picture ID

d. Enployee ldentification Badges: Contractor personne
shal | wear visible Contractor-furni shed enpl oyee identification badges
whil e physically on the Installation. Each badge shall include, as a
m ni mum the conpany nane, enployee nane, photograph, Contract Title,
Contract Number, and the expiration date of the badge. See Section 01500
TEMPORARY CONSTRUCTI ON FACI LI TIES for additional requirenents.

.5 UTI LI TI ES

.5.1 Payment for Utility Services

Water, gas, and electricity are avail able from Governnent - owned and
operated systens and will be charged to the Contractor at rates as provided
in Contract Cl ause 52.236.14 AVAI LABILITY AND USE OF UTI LI TY SERVI CES

.5.3 CQut ages

The Contractor shall coordinate all requests for utility outages with the
Contracting Officer in witing 14 days prior to date of requested outage:

a. Water, gas, steam and sewer outages shall be held to a
maxi mum durati on of 4 hours unless otherw se approved in witing.
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1

6

b. El ectrical outages shall have a nmaxi mum duration of 4 hours.

c. Al utility outages shall be schedul ed only on Saturdays,
Sundays, or holidays unl ess specific approval is otherw se received.
STREET CLOSI NGS

The Contractor shall coordinate all requests for street closings with the
Contracting Officer in witing 14 days prior to date of requested outage:

a. One |lane traffic shall be nmintained at all tines.

b. The final street repair shall be conpleted within 14 days
after the start of any street crossing. Any part of the street
returned to service prior to final repair shall be maintained snooth
with hot-m x cold-lay surface course

d. Open cuts across paved roads and streets for utility crossings
will not be allowed. UWility crossings will be acconplished by boring
or jacking procedures only.

[Am#2] 1.7 Deno/ Abat ment Procedur es

Contractor shall performrequired denmplition and expose vertical pipe
chases whi ch have not been surveyed for asbestos. Upon contractor

conpl etion of demolition work which exposes vertical pipe chases in a
conplete nodule (Unit "A" or "B", etc.) on all three floors, the Governnent

will performtesting for asbestos on conponents to be denolished in
vertical chases in that nodule. The contractor will provide a 14 day notice
for conpletion of this denolition for the first nodul e of each buil ding

The contractor shall notify the Governnent in witing of the availability

of each nodul e for testing/abatenent. The 30 day period will commence the
day following the Governnent's receipt of the notification. The Governnent

wi | |

abate (renove pipe and insul ation) any asbestos in pipe chases and

crawl spaces on conmponents to be denolished. The contractor shall allow the
Government 30 days per nodul e for testing and abatenent w thout additiona
conpensation. The 30 days will conmmence on a per nodul e basis upon the
contractor's satisfactory conpletion of denolition to expose chases. Each
30 day test and abatenment period is independent of others and comences as
stated above. During chase and crawl space abatenent activities by the

Covernment, the contractor will not be able to performother work in the
nmodul e
PART 2 PRODUCTS ( NOT USED)

PART 3

EXECUTI ON ( NOT USED)

End of Section --
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FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

SECTI ON 07840

FI RESTCOPPI NG
06/ 03
AMENDMENT NO. 0002

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
basi c designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM E 84 (2001) Surface Burning Characteristics of
Buil ding Materials

ASTM E 814 (2002) Fire Tests of Through-Penetration
Fire Stops

FM GLOBAL (FM
FM P7825a (2003) Approval @uide Fire Protection
FM St andard 4991 (2003) FM Contractor Approval Standard

UNDERWRI TERS LABORATORI ES (UL)

UL 723 (1996; Rev thru Sep 2001) Test for Surface
Burni ng Characteristics of Building
Material s

UL 1479 (1994; Rev thru Aug 2000) Fire Tests of

Thr ough- Penetrati on Firestops

UL Fire Resist Dir (2001) Fire Resistance Directory (2 Vol.)

.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Firestopping Materials; G
Detail draw ngs including manufacturer's descriptive data,
typical details conforming to UL Fire Resist Dir or other details

certified by another nationally recognized testing | aboratory,
installation instructions or UL listing details for a firestopping

SECTI ON 07840 Page 1



FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

1

assenbly in lieu of fire-test data or report. For those firestop
applications for which no UL tested systemis avail able through a
manuf acturer, a manufacturer's engineering judgenment, derived from
simlar UL system designs or other tests, shall be submtted for
review and approval prior to installation. Submttal shal
indicate the firestopping material to be provided for each type of
application. Wen nore than a total of 5 penetrations and/or
construction joints are to receive firestopping, provide draw ngs
that indicate location, "F' and "T" ratings, and type of
application. [AM#0002] Provide a table indicating where each
firestopping product will be installed.

SD-07 Certificates
Firestopping Materials

Certificates attesting that firestopping material conmplies with
the specified requirements. In lieu of certificates, draw ngs
showing UL classified materials as part of a tested assenbly nmay
be provided. Drawi ngs showi ng evidence of testing by an alternate
nati onal ly recogni zed i ndependent | aboratory may be substituted.

Installer Qualifications
Docurent ati on of training and experience.
| nspecti on

Manuf acturer's representative certification stating that
firestoppi ng work has been inspected and found to be applied
according to the manufacturer's reconmendati ons and t he specified
requi renents.

3 GENERAL REQUI REMENTS

Fi restoppi ng shall consist of furnishing and installing tested and |isted
firestop systens, conbination of materials, or devices to forman effective
barri er against the spread of flanme, snoke and gases, and mmintain the
integrity of fire resistance rated floors. Through-penetrations include

t he annul ar space around pipes, tubes, and conduit..

.4 DELI VERY AND STORAGE

Materials shall be delivered in the original unopened packages or
cont ai ners showi ng nanme of the manufacturer and the brand name. Materials
shall be stored off the ground and shall be protected from danage and
exposure to elenents. Danaged or deteriorated materials shall be renoved
fromthe site.

.5 I NSTALLER QUALI FI CATI ONS

The Contractor shall engage an experienced Installer who is:

a. FM Research approved in accordance with FM Standard 4991, or

b. Certified, licensed, or otherwi se qualified by the firestopping
manuf acturer as having the necessary staff, training, and a m ni mum of 3

years experience in the installation of manufacturer's products per
specified requirenents. A manufacturer's willingness to sell its

SECTI ON 07840 Page 2



FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

firestopping products to the Contractor or to an installer engaged by the
Contractor does not in itself confer qualification on the buyer. The
Install er shall have been trained by a direct representative of the

manuf acturer (not distributor or agent) in the proper selection and
installation procedures.

.6 COORDI NATI ON

The specified work shall be coordinated with other trades. Firestopping
materials, at penetrations of pipes, shall be applied prior to insulating,
unl ess insulation neets requirenents specified for firestopping.
Cast-in-place firestop devices shall be located and installed in place

bef ore concrete placenent. Pipe or conduit bundles shall be installed

t hrough cast-in-place device after concrete placenment but before area is
conceal ed or nade i naccessi bl e.

PART 2 PRODUCTS

2.

1 FI RESTOPPI NG MATERI ALS

Firestopping materials shall consist of comrercially manufactured,
asbestos-free, containing no water sol uble intunmescent ingredients,
nonconbusti bl e products FM P7825a approved for use with applicable
construction and penetrating items, conplying with the follow ng nini mum
requi renents:

1.1 Fire Hazard C assification

Material shall have a flanme spread of 25 or less, and a snoke devel oped
rating of 50 or |ess, when tested in accordance with ASTM E 84 or UL 723.
Material shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recognized testing | aboratory.

1.2 Toxicity

Material shall be nontoxic to humans at all stages of application or during
fire conditions.

.1.3 Fire Resistance Rating

Firestop systens shall be UL Fire Resist Dir listed or FM P7825a approved
with "F' rating at |east equal to fire-rating of fire floor in which
penetraded openings are to be protected. Firestop systenms shall al so have
"T" rating where required.

.1.3.1 Thr ough- Penetrati ons

Firestopping materials for through-penetrations, as described in paragraph
GENERAL REQUI REMENTS, shall provide "F' and "T" fire resistance ratings in
accordance with ASTM E 814 or UL 1479. Fire resistance ratings shall be as
fol | ows:

a. Penetrations of Fire Resistance Rated Floors: F Rating = 2 hour
T Rating = 2 hour.
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FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

PART 3 EXECUTI ON
3.1 PREPARATI ON

Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the
firestopping system For cast-in-place firestop devices, formwrk or netal
deck to receive device prior to concrete placenent shall be sound and
capabl e of supporting device. Surfaces shall be prepared as recommended by
t he manuf acturer.

3.2 | NSTALLATI ON

Firestopping material shall conmpletely fill void spaces regardl ess of
geonetric configuration, subject to tol erance established by the
manuf acturer. Firestopping systenms for filling floor voids 4 inches or

nore in any direction shall be capable of supporting the sane |oad as the
floor is designed to support or shall be protected by a permanent barrier
to prevent loading or traffic in the firestopped area. Firestopping shal
be installed in accordance with manufacturer's witten instructions.
Tested and listed firestop systens shall be provided in the foll ow ng

| ocations, except in floor slabs on grade:

a. Penetrations of pipe through floors.
3.2.1 I nsul at ed Pi pes
Thermal insulation shall be cut and renpved where pipes pass through
firestopping, unless insulation neets requirenents specified for
firestopping. Thermal insulation shall be replaced with a material having

equal thermal insulating and firestopping characteristics.

3.3 | NSPECTI ON

The firestopped areas shall not be covered or enclosed until inspection is
conpl ete and approved by the manufacturer's technical representative. The
manuf acturer's representative shall inspect the applications initially to

ensure adequate preparations (clean surfaces suitable for application
etc.) and periodically during the work to assure that the conpl eted work
has been acconplished according to the manufacturer's witten instructions
and the specified requirenents. The Contractor shall submit witten
reports indicating |ocations of and types of penetrations and types of
firestopping used at each location; type shall be recorded by UL listed
printed nunbers.

-- End of Section --
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FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

SECTI ON 07900A

JO NT SEALI NG
06/ 97
AMENDMENT NO. 0002

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Prefornmed
Gasket and Sealing Material

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 1056 (1998) Flexible Cellular Materials -

Sponge or Expanded Rubber

ASTM D 1565 (1999) Flexible Cellular Materials - Vinyl
Chl ori de Pol ymers and Copol yners
(Open-Cel | Foam

.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Backi ng
Bond- Br eaker
Seal ant; G

Manuf acturer's descriptive data including storage requirenents,
shelf life, curing time, instructions for mxing and application,
and priner data (if required). A copy of the Material Safety Data
Sheet shall be provided for each solvent, primer or seal ant

material. [AMt0002] Provide a table indicating where each
firestopping product will be installed.

SD-07 Certificates

Seal ant
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FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

Certificates of compliance stating that the materials conformto
the specified requiremnments.

1.3 ENVI RONVENTAL REQUI REMENTS

The anbi ent tenperature shall be within the limts of 40 to 90 degrees F
when the seal ants are applied.

1.4  DELIVERY AND STORAGE
Materials shall be delivered to the job in the nmanufacturer's original
unopened contai ners. The container |abel or acconpanying data sheet shal
i nclude the following information as applicable: manufacturer, name of
material, formula or specification nunber, |ot nunber, color, date of
manuf acture, mixing instructions, shelf life, and curing tinme at the
standard conditions for |aboratory tests. Materials shall be handl ed and
stored to prevent inclusion of foreign materials. Materials shall be

stored at tenperatures between40 and 90 degrees F unl ess otherw se
speci fied by the manufacturer

PART 2 PRODUCTS
2.1 BACKI NG

Backi ng shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell material, unless otherw se indicated.

2.1.1 Rubber

Cel I ul ar rubber sponge backi ng shall be ASTM D 1056, Type 1, open cell
Class A round cross section

2.1.2 PVC

Pol yvi nyl chl oride (PVC) backing shall be ASTM D 1565, Grade VO 12
open-cell foam round cross section.

2.1.3 Synt heti ¢ Rubber

Synt heti c rubber backing shall be ASTM C 509, Option |, Type | preformed
rods or tubes.

2.1.4 Neopr ene

Neopr ene backi ng shall be ASTM D 1056, closed cell expanded neoprene cord
Type 2, Cass C, Gade 2C2.

2.2 BOND- BREAKER

Bond- br eaker shall be as recommended by the seal ant nmanufacturer to prevent
adhesi on of the sealant to backing or to bottom of the joint.

2.3 PRI MER

Primer shall be non-staining type as recomended by seal ant nanuf act urer
for the application.
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FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

2.4  SEALANT
2.4.1 ELASTOMERI C
El astomeric seal ants shall conformto ASTM C 920 and the foll ow ng:
a. Polyurethane sealant: Gade NS or P, Cass 25, Uses NI, M and O
2.5 SOLVENTS AND CLEANI NG AGENTS

Sol vents, cleaning agents, and accessory materials shall be provided as
recommended by the manuf acturer

PART 3 EXECUTI ON
3.1  GENERAL
3.1.1 Surface Preparation

The surfaces of joints to receive sealant or caul k shall be free of al
frost, condensation and noisture. G, grease, dirt, chalk, particles of
nortar, dust, |loose rust, loose mll scale, and other foreign substances
shal |l be renoved from surfaces of joints to be in contact with the seal ant.

Gl and grease shall be removed with solvent and surfaces shall be w ped
dry with clean cloths. For surface types not |isted bel ow, the seal ant
manuf acturer shall be contacted for specific reconmendations.

3.1.2 Concrete and Masonry Surfaces

VWere surfaces have been treated with curing conpounds, oil, or other such
materials, the materials shall be renoved by sandbl asting or w re brushing.
Laitance, efflorescence and | oose nortar shall be renpbved fromthe joint
cavity.

3.1.3 St eel Surfaces

Steel surfaces to be in contact with seal ant shall be sandblasted or, if
sandbl asti ng woul d not be practical or woul d damage adjacent finish work,
the netal shall be scraped and wire brushed to renove | oose mll scale.
Protective coatings on steel surfaces shall be renoved by sandbl asting or
by a solvent that |eaves no residue.

3.1.4 Al um num Sur f aces

Al umi num surfaces to be in contact with sealants shall be cleaned of
tenmporary protective coatings. Wen masking tape is used for a protective
cover, the tape and any residual adhesive shall be renmoved just prior to
appl ying the sealant. Solvents used to renove protective coating shall be
as reconmended by the manufacturer of the alum numwork and shall be
non- st ai ni ng.

3.2  APPL| CATI ON

3.2.1 Maski ng Tape
Maski ng tape may be placed on the finish surface on one or both sides of a
joint cavity to protect adjacent finish surfaces frompriner or seal ant

snears. Masking tape shall be rempbved within 10 minutes after joint has
been filled and tool ed.
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3.2.2 Backi ng

Backi ng shall be installed to provide the indicated seal ant depth. The
installation tool shall be shaped to avoid puncturing the backing.

3.2.3 Bond- Br eaker

Bond- br eaker shall be applied to fully cover the bottom of the joint
wi t hout contam nating the sides where seal ant adhesion is required.

3.2.4 Pri mer

Primer shall be used on concrete masonry units, or other porous surfaces in
accordance with instructions furnished with the sealant. Prinmer shall be
applied to the joint surfaces to be sealed. Surfaces adjacent to joints
shal | not be primed.

3.2.5 Seal ant

Seal ant shall be used before expiration of shelf [ife. Milti-conponent

seal ants shall be mi xed according to manufacturer's printed instructions.
Sealant in guns shall be applied with a nozzle of proper size to fit the
width of joint. Joints shall be sealed as detailed in the draw ngs.

Seal ant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
dept h wi t hout displacing the backing. Unless otherw se indicated,

speci fied, or recommended by the manufacturer, the installed seal ant shal
be dry tooled to produce a uniformy smoth surface free of winkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowed. Sealants shall be installed free of air
pockets, foreign enbedded matter, ridges and sags. Sealer shall be applied
over the seal ant when and as specified by the seal ant nanuf acturer

3.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of smears and
other soiling resulting fromthe seal ant application as work progresses.

-- End of Section --
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SECTI ON 15080A

THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS
07/02
AMENDMENT NO. 0002

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. At the discretion of the Government, the manufacturer of
any material supplied will be required to furnish test reports pertaining
to any of the tests necessary to assure conpliance with the standard or
standards referenced in this specification.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1999) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 580/ A 580M (1998) Stainless Steel Wre

ASTM B 209 (2001) Al um num and Al um num Al | oy Sheet
and Pl ate

ASTM C 1126 (2000) Faced or Unfaced Rigid Cellular
Phenolic Thermal |nsul ation

ASTM C 1136 (1995) Flexible, Low Pernmeance Vapor
Retarders for Thermal Insulation

ASTM C 1290 (2000e1) Flexible Fibrous dass Bl anket
Insulation Used to Externally Insulate
HVAC Duct s

ASTM C 195 (1995) M neral Fiber Thermal Insulating
Cenment

ASTM C 449/ C 449M (2000) M neral Fiber Hydraulic-Setting

Thermal [ nsul ati ng and Fi ni shi ng Cenent

ASTM C 533 (1995; R 2001) Calcium Silicate Bl ock and
Pi pe Thermal Insul ation

ASTM C 534 (2001a) Preformed Flexible Elastoneric
Cellular Thermal Insulation in Sheet and
Tubul ar Form

ASTM C 547 (2000) M neral Fiber Pipe Insulation
ASTM C 552 (2000) Cellular G ass Thermal Insulation
ASTM C 553 (2000) M neral Fiber Blanket Thermal

I nsul ation for Commercial and | ndustri al
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Appl i cations

ASTM C 591 (2001) Unfaced Preforned Rigid Cellular
Pol yi socyanurate Thermal Insul ation

ASTM C 610 (1999) Ml ded Expanded Perlite Bl ock and
Pi pe Thermal Insul ation

ASTM C 612 (2000a) M neral Fiber Block and Board
Thermal Insulation

ASTM C 647 (1995; R 2000) Properties and Tests of
Mastics and Coating Finishes for Thermal
I nsul ation

ASTM C 795 (1992; R 1998el) Thermal Insulation for
Use in Contact with Austenitic Stainless
St eel

ASTM C 916 (1985; R 1996el) Adhesives for Duct
Thermal Insulation

ASTM C 920 (2002) El astoneric Joint Seal ants

ASTM C 921 (1989; R 1996) Determ ning the Properties
of Jacketing Materials for Thermal
I nsul ation

ASTM D 882 (1997) Tensile Properties of Thin Plastic
Sheet i ng

ASTM E 84 (2001) Surface Burning Characteristics of
Buil ding Materials

ASTM E 96 (2000e1) Water Vapor Transni ssion of
Material s

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

M DWEST | NSULATI ON CONTRACTORS ASSCCI ATI ON (M CA)

M CA Insul ation Stds (1999) National Conmercial & Industrial
I nsul ati on Standards

1.2 SYSTEM DESCRI PTI ON

Fi el d-applied insulation and accessori es on nechani cal systens shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equipment to be insulated. Insulation of heat distribution systens
and chilled water systens outside of buildings shall be as specified in
Secti on 02552A PRE- ENG NEERED UNDERGROUND HEAT DI STRI BUTI ON SYSTEM Secti on
02553A HEAT DI STRI BUTI ON SYSTEMS | N CONCRETE TRENCHES, Section 02554A
ABOVEGROUND HEAT DI STRI BUTI ON SYSTEM and Secti on 02555A PREFABRI CATED
UNDERGROUND HEATI NG COCLI NG DI STRI BUTI ON SYSTEM  Fi el d applied insulation
materials required for use on Governnent-furnished itens as listed in the
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SPECI AL CONTRACT REQUI REMENTS shal | be furnished and installed by the
Contractor.

1.3 GENERAL QUALI TY CONTROL
1.3.1 St andard Products
Materials shall be the standard products of nmanufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate itens
t hat have been in satisfactory use for at |east 2 years prior to bid
openi ng.

1.3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore
simlar type jobs within the last 5 years.

1.3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation not covered with a jacket shall have
a flame spread i ndex no higher than 75 and a snoke devel oped i ndex no

hi gher than 150. Insulation systens which are located in air plenuns, in
ceiling spaces, and in attic spaces shall have a flame spread index no
hi gher than 25 and a snoke devel oped i ndex no hi gher than 50. Insulation

materials |ocated exterior to the building perineter are not required to be
fire-rated. Flane spread, and snoke devel oped i ndexes, shall be determ ned
by ASTME 84. Insulation shall be tested in the same density and installed
t hi ckness as the material to be used in the actual construction. Material
supplied by a manufacturer with a jacket shall be tested as a conposite
material. Jackets, facings, and adhesives shall have a flame spread index
no hi gher than 25 and a snmoke devel oped i ndex no hi gher than 50 when tested
in accordance with ASTM E 84.

1.3. 4 Identification of Materials

Packages or standard containers of insulation, jacket nmaterial, cenents,
adhesi ves, and coatings delivered for use, and sanples required for
approval shall have manufacturer's stanp or |abel attached giving the nane
of the manufacturer and brand, and a description of the material

1.4 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Mca Plates; G ED.

After approval of materials and prior to applying insulation, a
bookl et shall be prepared and submitted for approval. The bookl et
shal |l contain marked-up M CA Insul ation Stds plates (or detai
drawi ngs showi ng the insulation material and insulating system
for each pipe, duct, or piece of equipnent that nust be insul ated
per this specification. The MCA plates shall be marked up
showi ng the materials to be installed in accordance with the
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requi renents of this specification for the specific insulation
application. The Contractor shall subnmit all MCA Plates required
to show the entire insulating system including Plates required to
show i nsul ati on penetrations, vessel bottom and top heads, |egs,
and skirt insulation as applicable. |If the Contractor elects to
submt detail ed drawi ngs instead of marked-up M CA Pl ates, the
detail drawi ngs shall show cut-away, section views, and details

i ndi cati ng each conponent of the insulation system and show ng
provisions for insulating jacketing, and sealing portions of the
equi prent. For each type of insulation installation on the

draw ngs, provide a label that identifies each conponent in the
installation (i.e., the duct, insulation, adhesive, vapor

retarder, jacketing, tape, mechanical fasteners, etc.) Indicate

i nsul ation by type and manufacturer. Three copies of the bookl et
shall be submitted at the jobsite to the Contracting Officer. One
copy of the approved booklet shall remain with the insulation
Contractor's display sanple and two copies shall be provided for
Gover nment use.

SD- 03 Product Data
Ceneral Materials; G ED.

A complete list of materials, including manufacturer's
descriptive technical literature, performance data, catal og cuts,
and installation instructions. The product nunber, k-val ue,

t hi ckness and furni shed accessories for each nechani cal system
requiring insulation shall be included. WMaterials furnished under
this section of the specification shall be submitted at one tinme.

SD- 04 Sanpl es
Thermal Insulation Materials; G ED.

After approval of materials actual sections of installed
systenms, properly insulated in accordance with the specification
requi renents, shall be displayed. Such actual sections mnust
remai n accessible to inspection throughout the job and will be
reviewed fromtime to time for controlling the quality of the work
t hroughout the construction site. Each material used shall be
identified, by indicating on an attached sheet the specification
requi renent for the material and the material by each manufacturer
intended to nmeet the requirenent. The Contracting O ficer wll
i nspect display sanple sections at the jobsite. Approved displ ay
sanmpl e sections shall remain on display at the jobsite during the
construction period. Upon conpletion of construction, the display
sampl e sections will be closed and seal ed.

Pi pe Insulation Display Sections: Display sanple sections shal
include as a mnimum an el bow or tee, a valve, dielectric
wat erways and fl anges, a hanger with protection shield and
i nsulation insert, or dowel as required, at support point, nethod
of fastening and sealing insulation at |ongitudinal |ap
circunferential lap, butt joints at fittings and on pipe runs, and
term nating points for each type of pipe insulation used on the
job, and for hot pipelines and cold pipelines, both interior and
exterior, even when the same type of insulation is used for these
servi ces.
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Duct Insulation Display Sections: Display sanple sections for
rigid and flexible duct insulation used on the job. A tenporary
covering shall be used to enclose and protect display sections for
duct insul ation exposed to weat her.

1.5 STORAGE

Materials shall be delivered in the manufacturer's unopened cont ai ners.
Material s delivered and placed in storage shall be provided with protection
fromweather, humdity, dirt, dust and other contam nants. The Contracting
Oficer may reject insulation material and supplies that becone dirty,
dusty, wet, or contani nated by sone ot her neans.

PART 2 PRODUCTS
2.1 GENERAL MATERI ALS

Materials shall be conpatible and shall not contribute to corrosion,
soften, or otherw se attack surfaces to which applied in either the wet or
dry state. Materials to be used on stainless steel surfaces shall neet
ASTM C 795 requirenents. Materials shall be asbestos free and conformto
the foll ow ng:

2.1.1 Adhesi ves
2.1.1.1 Acousti cal Lining Insulation Adhesive

Adhesi ve shall be a nonflammabl e, fire-resistant adhesive conforming to
ASTM C 916, Type |I.

2.1.1.2 M neral Fiber |nsul ation Cement
Cenent shall be in accordance with ASTM C 195.
2.1.1.3 Laggi ng Adhesi ve

Lagging is the material used for thermal insulation, especially around a
cylindrical object. This may include the insulation as well as the
cloth/material covering the insulation. Lagging adhesives shall be

nonfl ammabl e and fire-resistant and shall have a flane spread rating no

hi gher than 25 and a snoke devel oped rating no higher than 50 when tested
in accordance with ASTM E 84. Adhesive shall be pignented white and be
suitable for bonding fibrous glass cloth to faced and unfaced fibrous gl ass
i nsul ati on board; for bonding cotton brattice cloth to faced and unfaced
fibrous glass insulation board; for sealing edges of and bonding fi brous

gl ass tape to joints of fibrous glass board; for bonding lagging cloth to
thermal insulation; or for attaching fibrous glass insulation to neta
surfaces. Laggi ng adhesives shall be applied in strict accordance with the
manuf acturer's recomendati ons.

2.1.2 Cont act Adhesi ve

Adhesi ves may be dispersed in a volatile organic solvent. Adhesives may be
any of, but not limted to, the neoprane based, rubber based, or

el astomeric type that have a flame spread index no higher than 25 and a
snoke devel oped i ndex no higher than 50 when tested in the dry state in
accordance with ASTM E 84. The adhesive shall not adversely affect,
initially or in service, the insulation to which it is applied, nor shal

it cause any corrosive effect on nmetal to which it is applied. Any solvent
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di spersing medi umor volatile component of the adhesive shall have no

obj ecti onabl e odor and shall not contain any benzene or carbon
tetrachloride. The dried adhesive shall not emt nauseous, irritating, or
toxic volatile matters or aerosols when the adhesive is heated to any
tenmperature up to 212 degrees F. The dried adhesive shall be nonfl amabl e
and fire resistant. Natural cross-ventilation, |local (mechanical) pickup
and/ or general area (mechanical) ventilation shall be used to prevent an
accunul ati on of solvent vapors, keeping in mnd the ventilation pattern
must renove any heavi er-than-air solvent vapors fromlower |levels of the
wor kspaces. G oves and spectacl e-type safety gl asses are recomended in
accordance with safe installation practices.

2.1.3 Caul ki ng
ASTM C 920, Type S, Grade NS, dass 25, Use A
2.1. 4 Cor ner Angl es

Nom nal 0.016 inch alumnum1 x 1 inch with factory applied kraft backing.
Al umi num shall be ASTM B 209, Alloy 3003, 3105, or 5005.

2.1.5 Fi ni shi ng Cenent

ASTM C 449/ C 449M M neral fiber hydraulic-setting thermal insulating and
finishing cement. Al cenments that may come in contact with Austenitic
stainl ess steel nust include testing per ASTM C 795.

2.1.6 Fi brous G ass Coth and d ass Tape

Fi brous glass cloth and gl ass tape shall have flane spread and snoke
devel oped ratings of no greater than 25/50 when neasured in accordance with
ASTM E 84. Tape shall be 4 inch wide rolls.

2.1.7 St apl es
Qutward clinching type ASTM A 167, Type 304 or 316 stainless steel
2.1.8 Jacket s

ASTM C 921, Type |, maxi num noi sture vapor transm ssion 0.02 pernmns,
(rmeasured before factory application or installation), ninimmpuncture
resi stance 50 Beach units on all surfaces except conceal ed ductwork, where
a mni mum puncture resi stance of 25 Beach units is acceptable. M ninmm
tensile strength, 35 pounds/inch width. ASTM C 921, Type Il, mininum
puncture resistance 25 Beach units, tensile strength m ni num 20 pounds/i nch
wi dt h. Jackets used on insulation exposed in finished areas shall have
white finish suitable for painting without sizing. Based on the
application, insulation materials that require factory applied jackets are
m neral fiber, cellular glass, and phenolic foam Al non-netallic jackets
shal | have a maxi mum fl ane spread i ndex of 25 and a maxi num snoke devel oped
i ndex of 50 when tested in accordance with ASTM E 84.

2.1.8.1 VWi te Vapor Retarder All Service Jacket (ASJ)
For use on hot/cold pipes, ducts, or equi pnent vapor retarder jackets used

on insul ation exposed in finished areas shall have white finish suitable
for painting wthout sizing.
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2.1.8.2 Al um num Jacket s

Al umi num j ackets shall be corrugated, enbossed or smooth sheet, 0.016 inch
nom nal thickness; ASTM B 209, Tenper H14, Tenper H16, Alloy 3003, 5005, or
3105 with factory applied noisture retarder. Corrugated al um num j acket
shal |l not be used outdoors. Alum num jacket securing bands shall be Type
304 stainless steel, 0.015 inch thick, 1/2 inch wi de for pipe under 12 inch
di ameter and 3/4 inch wide for pipe over 12 inch and | arger dianeter

Al umi num j acket circunferential seam bands shall be 2 x 0.016 inch al um num
mat chi ng jacket material. Bands for insulation below ground shall be 3/4 x
0.020 inch) thick stainless steel, or fiberglass reinforced tape. The
jacket may, at the option of the Contractor, be provided with a factory
fabricated Pittsburg or "Z" type longitudinal joint. Wen the "Z" joint is
used, the bands at the circunferential joints shall be designed by the
manuf acturer to seal the joints and hold the jacket in place.

2.1.8.3 Pol yvi nyl Chl oride (PVC) Jackets

Pol yvi nyl chloride (PVC) jacket and fitting covers shall have high inpact
strength, UV resistant rating or treatnent and noderate chenical resistance
with mninmumthickness 0.030 inch.

2.1.9 Vapor Retarder Required
2.1.9.1 Vapor Retarder Mastic Coatings

The vapor retarder coating shall be fire and water resistant and
appropriately selected for either outdoor or indoor service. Color shal

be white. The water vapor permeance of the conpound shall be determ ned
according to procedure B of ASTME 96 utilizing apparatus described in ASTM
E 96. The coating shall be a nonflanmable, fire resistant type. Al other
application and service properties shall be in accordance with ASTM C 647.

2.1.9.2 Lam nated Fi |l m Vapor Retarder

ASTM C 1136, Type |, naximum noi sture vapor transm ssion 0.02 perms,
m ni mum puncture resi stance 50 Beach units on all surfaces except conceal ed
ductwor k, where Type I|I, maximum noi sture vapor transm ssion 0.02 perns, a

m ni mum puncture resi stance of 25 Beach units is acceptable.
2.1.9.3 Pol yvi nyl i dene Chl oride (PVDC) Film Vapor Retarder

The PVDC fil mvapor retarder shall have a maxi mum noi sture vapor

transm ssion of 0.02 perns, mninmum puncture resistance of 150 Beach units,
a mnimmtensile strength in any direction of 30 I b/inch when tested per
ASTM D 882, and a maxi mum fl ane spread/ snoke devel oped i ndex of 25/50 per
ASTM E 84.

2.1.9.4 Pol yvi nyl i dene Chl ori de Vapor Retarder Adhesive Tape

Requi renents nust neet the same as specified for PVDC Fi |l m Vapor Retarder
i n paragraph 2.1.9.2 above.

2.1.10 Vapor Retarder Not Required
ASTM C 1136, Type |11, maxi mum noi sture vapor transm ssion 0.10 perms,
m ni mum puncture resi stance 50 Beach units on all surfaces except ductwork,

where Type |V, maxi mnum noi sture vapor transm ssion 0.10, a mini mum puncture
resi stance of 25 Beach units is acceptable.
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2.1.11 Wre

Soft anneal ed ASTM A 580/ A 580M Type 302, 304 or 316 stainless steel, 16 or
18 gauge.

2.1.12 Seal ant s

Seal ants shall be chosen fromthe butyl polymer type, the styrene-butadi ene
rubber type, or the butyl type of sealants. Sealants shall have a maxi mum
noi sture vapor transm ssion of 0.02 perns, and a nmaxi mum fl ane spread/ snmoke
devel oped i ndex of 25/50 per ASTM E 84.

2.2 Pl PE | NSULATI ON MATERI ALS

The Contractor shall conmply with EPA requirements in accordance with
Section 01670A RECYCLED / RECOVERED MATERI ALS. Pipe insulation nmaterials
shall be Iimted to those listed herein and shall neet the follow ng
requirenents:

2.2.1 Aboveground Col d Pi peline

Insulation for mnus 30 degrees to plus 60 degrees F for outdoor, indoor
exposed or conceal ed applications, shall be as follows:

a. Flexible Elastomeric Cellular Insulation: ASTMC 534, Type | or
I1. Type Il shall have vapor retarder skin on both sides of the
i nsul ati on.

2.2.2 Aboveground Hot Pi peline

I nsul ation for above 60 degrees F, for outdoor, indoor, exposed or
conceal ed applications shall nmeet the followi ng requirements. Supply the
i nsulation with manufacturer's recommended factory-applied jacket.

a. Mneral Fiber: ASTMC 547, Types I, Il or IIl, supply the
i nsulation with manufacturer's recommended factory-applied jacket.

b. CalciumSilicate: ASTMC 533, Type | indoor only, or outdoors
above 250 degrees F pipe tenperature. Supply insulation with the
manuf acturer's recomended factory-applied jacket.

c. Cellular @ass: ASTMC 552, Type Il and Type IIl. Supply the
i nsulation with manufacturer's recommended factory-applied jacket.

d. Flexible Elastomeric Cellular Insulation: ASTMC 534, Type | or
Il to 200 degrees F service.

e. Phenolic Insulation: ASTMC 1126 Type |1l to 250 F service shal
conmply with ASTM C 795. Supply the insulation with manufacturer's
recommended factory-applied jacket.

f. Perlite Insulation: ASTMC 610
g. Polyisocyanurate Insulation: ASTMC 591, Type 1, to 300 degrees F

service. Supply the insulation with manufacturer's reconmended
factory applied jacket.
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2.2.3 Pre-Insul ated Chilled Water and HTHW Pi pes
Al pre-insulated chilled water and HTHW (bel ow 250 degrees F) pipes shall
utilize polyurethane foaminsulation in accordance with Section 02555A
"Prefabricated Underground Heating/ Cooling Distribution System"

2.3 DUCT | NSULATI ON MATERI ALS

Duct insulation materials shall be limted to those |isted herein and shall
neet the follow ng requirenents:

2.3.1 Ri gid M neral Fiber

ASTM C 612: Type IA IB, I, IIl, &IV.
2.3.2 Fl exi bl e M neral Fiber

ASTM C 553: Type I,or Type Il up to 250 F. ASTM C 1290 Type I11I.
2.3.3 Cel lular d ass

ASTM C 552, Type |I.
2.3.4 Phenol i ¢ Foam

ASTM C 1126: Type Il shall conply with ASTM C 795.
2.3.5 Fl exi bl e El astoneric Cellul ar

ASTM C 534: Type II.
2.3.6 Pol yi socyanur at e

ASTM C 591: Type 1. Supply the insulation with manufacturer's recomended
factory-applied jacket.

2.4 EQUI PMENT | NSULATI ON MATERI ALS

Equi prent insulation materials shall be limted to those |isted herein and
shal |l neet the follow ng requirenents:

2.4.1 Col d Equi prent | nsul ation

For equi pent operating tenperatures bel ow 60 degrees F.
2.4.1.1 Cel lular d ass

ASTM C 552: Type |, Type IIl, or Type IV as required.
2.4.1.2 Fl exi bl e Elastoneric Cellular Insulation

ASTM C 534, Type II.
2.4.1.3 Phenol i ¢ Foam

ASTM C 1126: Type Il shall conply with ASTM C 795.
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2.4.1.4 Pol yi socyanur at e Foam

ASTM C 591, Type |. Supply the insulation with manufacturer's
factory-applied jacket.

2.4.2 Hot Equi prent | nsul ation
For equi prent operating tenperatures above 60 degrees F
2.4.2.1 Rigid M neral Fiber

ASTM C 612: Type IA IB, II, Ill, IV, or V as required for tenperatures
encountered to 1800 degrees F.

2.4.2.2 Fl exi bl e M neral Fi ber

ASTM C 553: Type I, LI, 11, 1V, V, VI or VII as required for tenperatures
encountered to 1200 degrees F.

2.4.2.3 Calcium Silicate
ASTM C 533, Type |, in-doors only, or outdoors above 250 degrees F. Pipe
shape may be used on diesel engi ne exhaust piping and nmufflers to 1200
degrees F.
2.4.2.4 Cel lular d ass
ASTM C 552: Type |, Type IIl, or Type IV as required.
2.4.2.5 Fl exi bl e Elastoneric Cellular Insulation
ASTM C 534, Type II, to 200 degrees F.
2.4.2.6 Phenol i ¢ Foam
ASTM C 1126, Type Il, to 250 degrees F shall conply with ASTM C 795.
2.4.2.7 Mol ded Expanded Perlite
ASTM C 610.

2.4.2.8 Pol yi socyanur at e Foam

ASTM C 591, Type | to 300 degrees F service. Supply the insulation wth
manuf acturer's recomended factory-applied jacket.

PART 3 EXECUTI ON

3.1  APPLI| CATI ON - GENERAL
Insul ation shall only be applied to unheated and uncool ed pi pi ng and
equi prent. Flexible elastomeric cellular insulation shall not be
conpressed at joists, studs, columms, ducts, hangers, etc. The insulation
shall not pull apart after a one hour period; any insulation found to pul
apart after one hour, shall be replaced.

3.1.1 Install ati on

Except as otherw se specified, material shall be installed in accordance

SECTI ON 15080A Page 10



FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002

FORT PCLK, LOQOUI SI ANA TO SOLI CI TATION NO. W126G 04- R- 0044
with the manufacturer's witten instructions. "Apply insulation only to
unheat ed and uncool ed pi pi ng and equi prent. Do not conpress insulation at
joints, studs, colums, ducts, hangers, etc. Insulation materials shal

not be applied until tests and heat tracing specified in other sections of
this specification are conpleted. Material such as rust, scale, dirt and

noi sture shall be renoved fromsurfaces to receive insulation. Insulation
shal |l be kept clean and dry. Insulation shall not be renpved fromits

shi pping containers until the day it is ready to use and shall be returned
to like containers or equally protected fromdirt and noisture at the end

of each workday. Insulation that becones dirty shall be thoroughly cl eaned
prior to use. |If insulation becomes wet or if cleaning does not restore
the surfaces to |like new condition, the insulation will be rejected, and

shall be imediately removed fromthe jobsite. Joints shall be staggered
on multi layer insulation. Mneral fiber thermal insulating cement shal

be mi xed with dem neralized water when used on stainless steel surfaces.

I nsul ation, jacketing and accessories shall be installed in accordance wth
M CA Insul ation Stds plates except where nodified herein or on the draw ngs.

3.1.2 Fi re- st oppi ng

VWere pipes and ducts pass through fire walls, fire partitions, above grade
floors, and fire rated chase walls, the penetration shall be sealed with
fire stopping materials as specified in Section 07840A FI RESTOPPI NG

3.1.3 Pai nting and Fi ni shing
Pai nting shall be as specified in Section 09900 PAI NTS AND COATI NGS
3.1. 4 Installati on of Flexible Elastomeric Cellular Insulation

Fl exi bl e el astoneric cellular insulation shall be installed with seanms and
joints sealed with rubberized contact adhesive. Insulation wth
pre-applied adhesive is not pernmitted. Flexible elastoneric cellular

i nsul ati on shall not be used on surfaces greater than 200 degrees F. Seans
shal | be staggered when applying multiple layers of insulation. Insulation
exposed to weat her and not shown to have jacketing shall be protected with
two coats of UV resistant finish as reconmended by the manufacturer after
the adhesive is dry. A brush coating of adhesive shall be applied to both
butt ends to be joined and to both slit surfaces to be sealed. The
adhesi ve shall be allowed to set until dry to touch but tacky under slight
pressure before joining the surfaces. |Insulation seals at seans and joints
shal |l not be capable of being pulled apart one hour after application

Insul ation that can be pulled apart one hour after installation shall be
repl aced.

3.1.5 Vel di ng
No wel di ng shall be done on piping, duct or equipnent without witten
approval of the Contracting Oficer. The capacitor discharge wel ding
process may be used for securing nmetal fasteners to duct.

3.1.6 Pi pes/ Duct s/ Equi prent whi ch  Require I nsul ation

Insulation is required on all pipes, ducts, or equipnent, except for
omtted items, as specified.
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3.

3.

3.

2 Pl PE | NSULATI ON | NSTALLATI ON
2.1 Pi pe I nsul ation
2.1.1 Gener a

Pi pe insulation shall be installed on aboveground hot and col d pipeline
systens as specified belowto forma continuous thermal retarder, including
straight runs, fittings and appurtenances unl ess specified otherw se.
Installation shall be with full Iength units of insulation and using a
single cut piece to conplete a run. Cut pieces or scraps abutting each

ot her shall not be used. Pipe insulation shall be omtted on the foll ow ng:

a. Pipe used solely for fire protection

b. Chrom um plated pipe to plunbing fixtures. However, fixtures for
use by the physically handi capped shall have the hot water supply
and drain, including the trap, insulated where exposed.

c. Sanitary drain lines, except those which receive condensate shal
be insulated a m nimum of 15 feet from point of connection to
condensate |ine.

d. Water hammer arrestors.

.2.1.2 Pi pes Passing Through Walls, Roofs, and Fl oors

a. Pipe insulation shall be continuous through the sleeve.

b. An alum num jacket with factory applied noisture retarder shall be
provi ded over the insulation wherever penetrations require sealing.

c. \Were pipes penetrate interior walls, the alum numjacket shal
extend 2 inches beyond either side of the wall and shall be
secured on each end with a band.

d. \Were penetrating floors, the alum numjacket shall extend froma
poi nt bel ow t he backup material to a point 10 i nches above the
floor with one band at the floor and one not nore than 1 inch from
the end of the al um num jacket.

e. \ere penetrating waterproofed floors, the alum numjacket shal
extend from bel ow the backup material to a point 2 inchesabove the
flashing with a band 1 inch fromthe end of the alum num jacket.

f. Were penetrating exterior walls, the alum num jacket required for
pi pe exposed to weather shall continue through the sleeve to a
point 2 inches beyond the interior surface of the wall

g. \Were penetrating roofs, pipe shall be insulated as required for
interior service to a point flush with the top of the flashing and
sealed with vapor retarder coating. The insulation for exterior
application shall butt tightly to the top of flashing and interior
i nsul ation. The exterior alum numjacket shall extend 2 inches
down beyond the end of the insulation to forma counter flashing.
The flashing and counter flashing shall be seal ed underneath with
caul ki ng.

h. For hot water pipes supplying |avatories or other simlar heated
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service that requires insulation, the insulation shall be

term nated on the backside of the finished wall. The insulation
term nation shall be protected with two coats of vapor barrier
coating with a minimumtotal thickness of 1/16 inch applied with
gl ass tape enbedded between coats (if applicable). The coating
shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. d ass tape seans shall overlap 1 inch
The annul ar space between the pipe and wall penetration shall be
caul ked with approved fire stop material. The pipe and wal
penetration shall be covered with a properly sized (well fitting)
escut cheon plate. The escutcheon plate shall overlap the wal
penetration at |east 3/8 inches.

i. For donestic cold water pipes supplying |avatories or other
simlar cooling service that requires insulation, the insulation
shall be term nated on the finished side of the wall (i.e.

i nsul ati on must cover the pipe throughout the wall penetration).
The insulation shall be protected with two coats of vapor barrier
coating with a minimumtotal thickness of 1/16 inch. The coating
shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. The annular space between the outer
surface of the pipe insulation and the wall penetration shall be
caul ked with an approved fire stop material havi ng vapor retarder
properties. The pipe and wall penetration shall be covered with a
properly sized (well fitting) escutcheon plate. The escutcheon

pl ate shall overlap the wall penetration by at |east 3/8 inches.

3.2.1.3 Pi pes Passi ng Through Hangers

a. Insulation, whether hot or cold application, shall be continuous
t hrough hangers. Al horizontal pipes 2 inches and snaller shal
be supported on hangers with the addition of a Type 40 protection
shield to protect the insulation in accordance with MSS SP-69.
VWhenever insul ation shows signs of being conpressed, or when the
i nsul ation or jacket shows visible signs of distortion at or near
t he support shield, insulation inserts as specified bel ow for
pi ping larger than 2 inches shall be installed.

b. Horizontal pipes larger than 2 inches at 60 degrees F and above
shal | be supported on hangers in accordance with MSS SP-69, and
Section 15400A PLUMBI NG GENERAL PURPOSE

c. Horizontal pipes larger than 2 inches and bel ow 60 degrees F shal
be supported on hangers with the addition of a Type 40 protection
shield in accordance with M5S SP-69. An insulation insert of
cellular glass, calciumsilicate (or perlite above 80 F), or the
necessary strength polyi socyanurate shall be installed above each
shield. The insert shall cover not |ess than the bottom
180-degree arc of the pipe. Inserts shall be the sane thickness
as the insulation, and shall extend 2 inches on each end beyond
the protection shield. Wen insulation inserts are required per
t he above, and the insulation thickness is less than 1 inch
wooden or cork dowels or blocks may be installed between the pipe
and the shield to prevent the weight of the pipe fromcrushing the
i nsulation, as an option to installing insulation inserts. The
i nsul ation jacket shall be continuous over the wooden dowel,
wooden bl ock, or insulation insert.

d. Vertical pipes shall be supported with either Type 8 or Type 42
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riser clanmps with the addition of two Type 40 protection shields
in accordance with MSS SP-69 covering the 360-degree arc of the
insulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
i nsert shall cover the 360-degree arc of the pipe. Inserts shal
be the same thickness as the insulation, and shall extend 2 inches
on each end beyond the protection shield. Wen insulation inserts
are required per the above, and the insulation thickness is |ess
than 1 inch, wooden or cork dowels or blocks may be installed

bet ween the pipe and the shield to prevent the hanger from
crushing the insulation, as an option instead of installing
insulation inserts. The insulation jacket shall be continuous
over the wooden dowel, wooden block, or insulation insert. The
vertical weight of the pipe shall be supported with hangers

| ocated in a horizontal section of the pipe. Wen the pipe riser
is longer than 30 feet, the weight of the pipe shall be
additionally supported with hangers in the vertical run of the
pi pe that are directly clanped to the pipe, penetrating the pipe

i nsul ati on. These hangers shall be insulated and the insulation
jacket sealed as indicated herein for anchors in a simlar service.

e. Inserts shall be covered with a jacket material of the sane
appearance and quality as the adjoining pipe insulation jacket,
shal |l overlap the adjoining pipe jacket 1-1/2 inches, and shall be
seal ed as required for the pipe jacket. The jacket material used
to cover inserts in flexible elastonmeric cellular insulation shal
conformto ASTM C 1136, Type 1, and is allowed to be of a
different material than the adjoining insulation materi al

3.2.1.4 Fl exi bl e El astoneric Cellular Pipe Insulation
Fl exi bl e el astoneric cellular pipe insulation shall be tubular formfor
pi pe sizes 6 inches and |less. Type Il sheet insulation used on pipes
| arger than 6 inches shall not be stretched around the pipe. On pipes
| arger than 12 inches, the insulation shall be adhered directly to the pipe
on the lower 1/3 of the pipe. Seanms shall be staggered when applying
multiple layers of insulation. Sweat fittings shall be insulated with
mter-cut pieces the sane size as on adjacent piping. Screwed fittings
shall be insulated with sleeved fitting covers fabricated frommter-cut
pi eces and shall be overl apped and seal ed to the adjacent pipe insulation
3.2.1.5 Pi pes in high abuse areas.

In high abuse areas such as janitor closets and mechani cal roomnms, welded PVC
jackets shall be utilized for all piping in these areas.

3.2.2 Aboveground Col d Pi pel i nes

The followi ng cold pipelines shall be insulated per Table I mnus 30
degrees to plus 60 degrees F

a. Domestic cold and chilled drinking water
b. Make-up water.
c. Horizontal and vertical portions of interior roof drains.

e. Chilled water.
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f. Dual tenperature water, i.e. HVAC hot/chilled water (repair of
exi sting).

g. Air conditioner condensate drains.
3.2.2.1 I nsul ati on Thi ckness

I nsul ation thickness for cold pipelines shall be determ ned using Table |

Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)

Run-outs 1 in 1.25 - 2.5 - 5 - 8 in
Type of up to & 2in 4 in 6 in &
Service Mat eri al 2 in* | ess | ar ger
Chilled water CG 1.5 1.5 2.0 2.0 2.0 2.0
supply & FC 1.0 1.0 1.0 1.0 1.0 1.0
return PF 1.5 1.5 1.5 1.5 1.5 1.5
(excl udi ng PC 1.0 1.0 1.0 1.0 1.0 1.0
pre-insul at ed
pi pe)
Col d donestic CG 1.5 1.5 1.5 1.5 1.5 1.5
wat er, above FC 0.5 0.5 0.5 0.5 0.5 0.5
and bel ow PF 1.5 1.5 1.5 1.5 1.5 1.5
cei lings PC 1.0 1.0 1.0 1.0 1.0 1.0
& makeup
wat er
Exposed FC 0.5 0.5 0.5 0.5 3/4 3/4
| avat ory MF 0.5 1.0 1.0 1.5 1.5 1.5
drai ns and
donesti c water
i nes serving&
pl umbi ng fi x-
tures for
handi cap
per sonnel
Hori zont al FC 0.5 0.5 0.5 0.5 0.5
& verti cal PF 1.5 1.5 1.5 1.5 1.5
roof drain CG 1.5 1.5 1.5 1.5 1.5
| eaders PC 1.0 1.0 1.0 1.0 1.0
(i ncl udi ng
new | eaders
in craw
spaces)
Air FC 3/8 0.5 0.5 N A N A
condi ti oni ng PF 1.5 1.5 1.5 N A N A
condensat e PC 1.0 1.0 1.0 N A N A

drain | ocated
i nsi de buil di ng

*When run-outs to termnal units exceed 12 feet, the entire length of run-out
shall be insulated |like main feed pipe. Insulations may not be applied if
their flame and snoke devel oped ratings exceed the requirenents of 25/50
established in this guide specification. Layered insulations, or

SECTI ON 15080A Page 15



FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002

FORT PCLK, LOQOUI SI ANA TO SOLI CI TATION NO. W126G 04- R- 0044
Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)
Run-outs 1 in 1.25 - 2.5 - 5 - 8in
Type of up to & 2in 4 in 6 in &
Service Mat eri al 2 in* | ess | ar ger

installation where multiple |ayers of the sane insulation are used, nust be
checked for this (in particular if the insulation has been rated per ASTME 84
for one thickness).

LEGEND:

PF - Phenolic Foam

CG - Cellular d ass

MF - M neral Fiber

FC - Flexible Elastoneric Cellul ar
PC - Pol yi socyanurate Foam

3.2.2.2 Jacket for Mneral Fiber, Cellular dass, Phenolic Foam and
Pol yi socyanurate Foam | nsul ated Pi pe

Insul ation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket. |In high abuse areas such as janitor
closets and traffic areas in equi pment roonms, kitchens, and mechanica

rooms, PVC jackets shall be utilized in addition to vapor barrier specified.

3.2.2.3 Insulation for Straight Runs (Mneral Fiber, Cellular d ass,
Phenol i ¢ Foam and Pol yi socyanur at e Foam

a. Insulation shall be applied to the pipe with joints tightly
butted. Al butted joints and ends shall be sealed with joint
seal ant and sealed with a vapor retarder coating or PVDC adhesive
t ape.

b. Longitudinal laps of the jacket material shall overlap not |ess
than 1-1/2 inches. Butt strips 3 inches w de shall be provided
for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. |If staples are used,
they shall be sealed per item"e." below. Note that staples are
not required with cellular glass systens.

d. Factory self-sealing |ap systens may be used when the anbient
tenmperature i s between 40 degrees and 120 degrees F during
installation. The |lap systemshall be installed in accordance
wi th manufacturer's recommendati ons. Stapler shall be used only
if specifically recomended by the manufacturer. Were gaps
occur, the section shall be replaced or the gap repaired by
appl yi ng adhesi ve under the lap and then stapling.

e. Al Staples, including those used to repair factory self-seal |ap
systens, shall be coated with a vapor retarder coating or PVDC
adhesive tape. Al seans, except those on factory self-sea
systens shall be coated with vapor retarder coating or PVDC
adhesi ve tape.

f. Breaks and punctures in the jacket material shall be patched by
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3.2.2.4

3.2.2.5

wrapping a strip of jacket material around the pipe and securing

it with adhesive, stapling, and coating with vapor retarder coating
or PVDC adhesive tape. The patch shall extend not |ess than

1-1/2 inches past the break.

At penetrations such as thernmonmeters, the voids in the insulation
shall be filled and sealed with vapor retarder coating or PVDC
adhesi ve tape.

Insulation for Fittings and Accessories

Pi pe insulation shall be tightly butted to the insulation of the
fittings and accessories. The butted joints and ends shall be
sealed with joint sealant and sealed with a vapor retarder coating
or PVDC adhesi ve tape.

Precut or preformed insulation shall be placed around all fittings
and accessories and shall conformto M CA plates except as

nodi fied herein: 5 for anchors; 10, 11, and 13 for fittings; 14
for valves; and 17 for flanges and unions. |Insulation shall be
the sane insulation as the pipe insulation, including sane
density, thickness, and thermal conductivity. Were
precut/preformed is unavailable, rigid preformed pipe insulation

sections may be segnented into the shape required. |nsulation of
t he sane thickness and conductivity as the adjoining pipe
i nsul ation shall be used. |If nesting size insulation is used, the

i nsul ation shall be overlapped 2 inches or one pipe dianeter
El bows insul ated usi ng segnents shall conformto M CA Tables 12.20
"Mtered Insulation El bow .

Upon conpl etion of insulation installation on flanges, unions,
val ves, strainers, anchors, fittings and accessories,
term nations, seanms, joints and insulation not protected by
factory vapor retarder jackets or PVC fitting covers shall be
protected with PVDC adhesi ve tape or two coats of vapor retarder
coating with a minimumtotal thickness of 1/16 inch, applied with
gl ass tape enbedded between coats. Tape seans shall overlap 1 inch
The coating shall extend out onto the adjoining pipe insulation 2
inches. Fabricated insulation with a factory vapor retarder
jacket shall be protected with PVDC adhesive tape or two coats of
vapor retarder coating with a mninumthickness of 1/16 i nch and
with a 2 inch wide glass tape enbedded between coats. \Were
fitting insulation butts to pipe insulation, the joints shall be
sealed with a vapor retarder coating and a 4 inch wi de ASJ tape
whi ch matches the jacket of the pipe insulation.

Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |less than 6
inches fromthe insulation surface.

I nsul ation shall be marked showi ng the |ocation of unions,
strainers, and check val ves.

Optional PVC Fitting Covers

At the option of the Contractor, prenolded, one or two piece PVC fitting
covers may be used in lieu of the vapor retarder and enbedded gl ass tape.
Factory precut or prenolded insulation segnents shall be used under the
fitting covers for el bows. Insulation segnents shall be the sane
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i nsul ation as the pipe insulation including sane density, thickness, and
thermal conductivity. The covers shall be secured by PVC vapor retarder

t ape, adhesive, seal welding or with tacks nade for securing PVC covers.
Seans in the cover, and tacks and |laps to adjoining pipe insulation jacket,
shal |l be sealed with vapor retarder tape to ensure that the assenbly has a
conti nuous vapor seal

3.2.3 Aboveground Hot Pipelines

The foll owi ng hot pipelines above 60 degrees F shall be insulated per Table
I

a. Domestic hot water supply & re-circul ating system
b. Steam
c. Condensate & conpressed air discharge.
d. Hot water heating.
3.2.3.1 I nsul ati on Thi ckness
I nsul ation thickness for hot pipelines shall be determ ned using Table 11
LEGEND:
PF - Phenolic Foam
CG - Cellular dass
CS - CalciumSilicate
MF - M neral Fiber
FC - Flexible Elastoneric Cellular

PL - Perlite
PC - Pol yi socyanurate Foam

Table Il - Hot Piping Insulation Thickness
Pi pe Size (inches)

Type of Run-outs 1 in 1.25 - 2.5 - 5 - 8 in
Service up to & 2 4 6 &
(degrees F) Mat eri al 2in* | ess in in in | ar ger
Hot donestic CG 1.5 1.5 1.5 1.5 1.5 1.5
wat er supply & FC 0.5 0.5 1.0 1.0 1.5 1.5
re-circul ating PF 0.5 0.5 1.0 1.0 1.0 1.0
system & water MF 0.5 1.5 1.5 1.5 1.5 1.5
defrost |ines PC 1.0 1.0 1.0 1.0 1.0 1.0
(200 F max) **
St eam & CG 1.5 2.0 2.0 2.0 3.5
condensat e PF 1.0 1.0 1.0 1.0 1.5
return (201 MF 1.5 1.5 2.0 2.0 2.5
250 F) CS/ PL 1.5 2.0 2.5 2.5 3.5

PC 1.0 1.0 1.0 1.0 1.0
Heati ng hot CG 1.5 1.5 2.0 2.0 2.5 3.0
wat er, supply PF 0.5 1.0 1.0 1.0 1.0 1.5
& return MF 0.5 1.5 1.5 2.0 2.5 3.0
(250 F nax) CSs 1.0 1.5 2.0 2.5 2.5 3.0
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Table Il - Hot Piping Insulation Thickness

Pi pe Size (inches)

Type of Run-outs 1 in 1.25 - 2.5 - 5 - 8 in
Service up to & 2 4 6 &
(degrees F) Mat eri al 2in* | ess in in in | ar ger
(excl udi ng PC 1.0 1.0 1.0 1.0 1.0 1.0
pre-insul at ed
pi pe)

* \When run-outs to termnal units exceed 12 feet, the entire | ength of
run-out shall be insulated |like the main feed pipe.

** Applies to re-circulating sections of service or domestic hot water
systens and first 8 feet fromstorage tank for non-re-circul ati ng systens.

3.2.3.2 Jacket for Insul ated Hot Pipe, Except Pipe Insulated with Flexible
El astoneric Cel |l ul ar

I nsul ation shall be covered, in accordance with manufacturer's
recomendations, with a factory applied Type Il jacket or field applied
al um num where required or seal wel ded PVC

3.2.3.3 Insulation for Straight Runs
a. Insulation shall be applied to the pipe with joints tightly butted.

b. Longitudinal laps of the jacket material shall overlap not |ess
than 1-1/2 inches, and butt strips 3 inches w de shall be provided
for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. Adhesive may be
om tted where pipe is conceal ed.

d. Factory self-sealing |ap systens may be used when the anbient
tenmperature is between 40 degrees and 120 degrees F and shall be
installed in accordance with manufacturer's instructions. Laps
and butt strips shall be stapled whenever there is non-adhesi on of
the system \here gaps occur, the section shall be replaced or
the gap repaired by applying adhesive under the lap and then
st apl i ng.

e. Breaks and punctures in the jacket material shall be patched by
either wapping a strip of jacket material around the pipe and
securing with adhesive and staple on 4 inch centers (if not
factory self-sealing), or patching with tape and sealing with a
brush coat of vapor retarder coating. Adhesive may be onmitted
where pipe is conceal ed. Patch shall extend not |ess than 1-1/2
i nches past the break.

f. Installation of flexible elastoneric cellular pipe insulation
shall be by slitting the tubular sections and applying them onto
the piping or tubing. Alternately, whenever possible slide
un-slit sections over the open ends of piping or tubing. All
seans and butt joints shall be secured and seal ed with adhesive.
VWhen using self seal products only the butt joints shall be
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secured with adhesive. Insulation shall be pushed on the pipe,
never pulled. Stretching of insulation may result in open seans
and joints. All edges shall be clean cut. Rough or jagged edges
of the insulation shall not be permitted. Proper tools such as
sharp knives shall be used. Type Il sheet insulation when used on
pi pe larger than 6 inches shall not be stretched around the pipe.
On pipes larger than 12 inches, adhere sheet insulation directly
to the pipe on the |lower 1/3 of the pipe.

3.2.3.4 Insulation for Fittings and Accessories

a. Pipe insulation shall be tightly butted to the insulation of the
fittings and accessories.

b. Precut or preforned insulation shall be placed around all fittings
and accessories and shall conformto M CA plates, except as
nodi fied herein: 5 for anchors; 10, 11, 12,and 13 for fittings;
14, 15 and 16 for valves; 17 for flanges and unions; and 18 for
couplings. |Insulation shall be the sane as the pipe insulation
i ncludi ng sanme density, thickness, and thermal conductivity.
VWere precut/prefornmed is unavail able, rigid preformed pipe
i nsul ati on sections my be segnmented into the shape required.
I nsul ation of the sanme thickness and conductivity as the adjoi ning
pi pe insul ation shall be used. |If nesting size insulation is
used, the insulation shall be overlapped 2 inches or one pipe
di ameter. El bows insulated using segnents shall conformto M CA
Tabl es 12.20 "M tered Insul ation El bow

c. Upon completion of installation of insulation on flanges, unions,
val ves, strainers, anchors, fittings and accessories, termnations
and insulation not protected by factory jackets or PVC fitting
covers shall be protected with two coats of adhesive applied with
gl ass tape enbedded between coats. Tape seans shall overlap 1
i nch. Adhesive shall extend onto the adjoining insulation not
less than 2 inches. The total dry filmthickness shall be not
| ess than 1/16 inch.

d. Insulation term nations shall be tapered to unions at a 45-degree
angl e.

e. At the option of the Contractor, factory pre-nolded one- or
two-piece PVC fitting covers may be used in lieu of the adhesive
and enbedded gl ass tape. Factory pre-nol ded segnents or factory
or field cut blanket insert insulation segnments shall be used
under the cover and shall be the same thickness as adjoi ning pi pe
i nsul ation. The covers shall be secured by PVC vapor retarder
t ape, adhesive, seal welding or with tacks nade for securing PVC
covers.

3.2. 4 Pi pi ng Exposed to Wat her

Pi pi ng exposed to weat her shall be insulated and jacketed as specified for
t he applicable service inside the building. After this procedure, an

al um num j acket or PVC jacket shall be applied. PVC jacketing requires no
factory-applied jacket beneath it, however an all service jacket shall be
applied if factory applied jacketing is not furnished. Flexible

el astomeric cellular insulation exposed to weather shall be treated in
accordance with paragraph | NSTALLATI ON OF FLEXI BLE ELASTOVERI C CELLULAR

| NSULATI ON
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3.2.4.1 Al um num Jacket

The jacket for hot piping may be factory applied. The jacket shall overlap
not less than 2 inches at longitudinal and circunferential joints and shall
be secured with bands at not nmore than 12 inch centers. Longitudinal
joints shall be overl apped down to shed water and | ocated at 4 or 8 o' clock
positions. Joints on piping 60 degrees F and bel ow shall be sealed with
caul ki ng whil e overl apping to prevent noisture penetration. Where
jacketing on piping 60 degrees F and bel ow abuts an un-insul ated surface,
joints shall be caul ked to prevent noisture penetration. Joints on piping
above 60 degrees F shall be sealed with a noisture retarder.

3.2.4.2 Insulation for Fittings

Fl anges, unions, valves, fittings, and accessories shall be insulated and
finished as specified for the applicable service. Two coats of breather
emul si on type weat herproof mastic (inpermeable to water, permeable to air)
recommended by the insul ation manufacturer shall be applied with glass tape
enbedded between coats. Tape overlaps shall be not less than 1 inch and

t he adj oi ni ng al um num j acket not less than 2 inches. Factory preforned

al um num j ackets may be used in lieu of the above. Mdlded PVC fitting
covers shall be provided when PVC jackets are used for straight runs of
pipe. PVC fitting covers shall have adhesive wel ded joints and shall be
weat her pr oof .

3.2.4.3 PVC Jacket

PVC j acket shall be ultraviolet resistant and adhesi ve wel ded weat her ti ght
wi th manufacturer's reconmended adhesive. Installation shall include
provi sion for thermal expansion.

3.3 DUCT | NSULATI ON | NSTALLATI ON

Corner angles shall be installed on external corners of insulation on
ductwork in exposed finished spaces before covering with jacket.

3.3.1 Duct | nsul ati on Thi ckness

Duct insulation thickness shall be in accordance with Table I11.

Maxi mum t hi ckness for flexible elastomeric cellular insulation shall not
exceed 25 mm and maxi mum t hi ckness for polyi socyanurate foaminsul ation
shall not exceed 40 mmto comply with ASTM E 84 fl ane spread/ snmoke

devel oped ratings of 25/50

Table I'll - Mnimm Duct Insulation (inches)

Cold Air Ducts

Rel i ef Ducts

Fresh Air |Intake Ducts
Exhaust Air Ducts
VWarm Air Ducts

Rel i ef Ducts

Fresh Air |Intake Ducts
Exhaust Air Ducts
Makeup Air Ducts

PEEENEEEDN
oo o UIUlo

Maxi mum t hi ckness for flexible elastomeric cellular insulation shall not
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exceed 1 inch and maxi mumt hi ckness for polyisocyanurate foaminsul ation
shall not exceed 1.5 inch, to conply with ASTM E 84 fl ane spread/ snoke
devel oped ratings of 25/50.

3.3.2 I nsul ati on and Vapor Retarder for Cold Air Duct

I nsul ation and vapor retarder shall be provided for the following cold air
ducts and associ at ed equi prent.

a. Supply ducts.

b. Return air ducts.

c. Relief ducts.

d. Flexible run-outs (field-insulated).
e. Plenuns.

f. Duct-nounted coil casings.

g. Coil headers and return bends.

h. Coil casings.

i. Fresh air intake ducts.

j. Filter boxes.

k. Mxing boxes (field-insulated).

. Supply fans (field-insulated).

m Site-erected air conditioner casings.
n. Makeup air unit supply ducts.

Insul ation for rectangul ar ducts shall be flexible type where conceal ed,

m ni mum density 3/4 pcf and rigid type where exposed, m nimumdensity 3 pcf.
Insul ation for round/oval ducts shall be flexible type, mninumdensity
3/4 pcf with a factory Type | or 1l jacket; or, a sem rigid board, m ninum

density 3 pcf, formed or fabricated to a tight fit, edges beveled and
joints tightly butted and staggered, with a factory applied Type |I or |

all service jacket. Insulation for exposed ducts shall be provided with
either a white, paint-able, factory-applied Type | jacket or a vapor
retarder jacket coating finish as specified. |Insulation on conceal ed duct
shall be provided with a factory-applied Type | or Il vapor retarder
jacket. The total dry filmthickness shall be approximtely 1/16 inch.
Duct insulation shall be continuous through sl eeves and prepared openi ngs
except firewall penetrations. Duct insulation termnating at fire danpers,
shal | be continuous over the danper collar and retaining angle of fire
danpers, which are exposed to unconditioned air and which rmay be prone to
condensate formation. Duct insulation and vapor retarder shall cover the
collar, neck, and any un-insul ated surfaces of diffusers, registers and
grills. Vapor retarder materials shall be applied to forma conplete

unbr oken vapor seal over the insulation. Sheet Metal Duct shall be seal ed
in accordance with Section 15895A AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON
AND EXHAUST SYSTEM
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3.3.2.1 Install ati on on Conceal ed Duct

a. For rectangular, oval or round ducts, insulation shall be attached
by appl yi ng adhesive around the entire perinmeter of the duct in 6
inch wide strips on 12 inch centers.

b. For rectangul ar and oval ducts, 24 inches and | arger insulation
shal |l be additionally secured to bottom of ducts by the use of
nmechani cal fasteners. Fasteners shall be spaced on 16 inch
centers and not nore than 16 inches from duct corners.

c. For rectangular, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shal | be spaced on 16 inch centers and not nore than 16 inches
from duct corners.

d. Insulation shall be inpaled on the nmechanical fasteners (self
stick pins) where used and shall be pressed thoroughly into the
adhesive. Care shall be taken to ensure vapor retarder jacket
joints overlap 2 inches. The insulation shall not be conpressed
to a thickness |less than that specified. |Insulation shall be
carried over standing seans and trapeze-type duct hangers.

e. Self-locking washers shall be installed where mechanical fasteners
are used. The pin shall be trimred back and bent over.

f. Jacket overlaps shall be secured with staples and tape as
necessary to ensure a secure seal. Staples, tape and seans shal
be coated with a brush coat of vapor retarder coating or PVDC
adhesi ve tape.

g. Breaks in the jacket material shall be covered with patches of the
same material as the vapor retarder jacket. The patches shal
extend not less than 2 inches beyond the break or penetration in
all directions and shall be secured with tape and staples.

Staples and tape joints shall be sealed with a brush coat of vapor
retarder coating or PVDC adhesive tape.

h. At jacket penetrations such as hangers, thernoneters, and danper
operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor retarder coating or
PVDC adhesi ve tape.

i. Insulation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish or tape
with a brush coat of vapor retarder coating.. The coating shal
overlap the adjoining insulation and un-insul ated surface 2 inches.

Pin puncture coatings shall extend 2 inches fromthe puncture in
all directions.

j. \Where insulation standoff brackets occur, insulation shall be
ext ended under the bracket and the jacket termnated at the
bracket .
3.3.2.2 Installati on on Exposed Duct Wbrk
a. For rectangular ducts, rigid insulation shall be secured to the

duct by mechani cal fasteners on all four sides of the duct, spaced
not nmore than 12 inches apart and not nore than 3 inches fromthe

SECTI ON 15080A Page 23



FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

3.3.3

edges of the insulation joints. A mnimmof two rows of
fasteners shall be provided for each side of duct 12 inches and
larger. One row shall be provided for each side of duct l[ess than
12 inches.

Duct insulation shall be fornmed with mninmum jacket seans. Each
pi ece of rigid insulation shall be fastened to the duct using
nmechani cal fasteners. Wen the height of projections is I ess than
the insulation thickness, insulation shall be brought up to
standi ng seans, reinforcing, and other vertical projections and
shall not be carried over. Vapor retarder jacket shall be

conti nuous across seams, reinforcing, and projections. Wen

hei ght of projections is greater than the insulation thickness,

i nsul ati on and jacket shall be carried over.

I nsul ation shall be inpaled on the fasteners; self-1ocking washers
shall be installed and the pin trimed or bent over.

Joints in the insulation jacket shall be sealed with a 4 inchw de
strip of tape. Tape seans shall be sealed with a brush coat of
vapor retarder coating.

Breaks and ribs or standing seam penetrations in the jacket
material shall be covered with a patch of the same material as the
jacket. Patches shall extend not Iess than 2 inches beyond the
break or penetration and shall be secured with tape and stapl ed.
Staples and joints shall be sealed with a brush coat of vapor
retarder coating.

At jacket penetrations such as hangers, thernmoneters, and danper
operating rods, the voids in the insulation shall be filled and
the penetrations sealed with a brush coat of vapor retarder
coati ng.

I nsul ation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and un-insul ated
surface 2 inches. Pin puncture coatings shall extend 2 inches
fromthe puncture in all directions.

Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation with mnimmdensity of 3/4 pcf,
attached as per M CA standards.

I nsul ation for Warm Air Duct

I nsul ation and vapor barrier shall be provided for the following warm air
ducts and associ ated equi pnent: .

a.

b

Supply ducts.

Return air ducts

Relief air ducts

Fl exi bl e run-outs (field insul ated)

Pl enuns
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f. Duct-nounted coil casings

g. Coil-headers and return bends

h. Coil casings.

i. Fresh air intake ducts

j. Filter boxes

k. M xing boxes

. Supply fans

m Site-erected air conditioner casings
n. Makeup air supply ducts

0. Toilet exhaust ducts

Insul ation for rectangul ar ducts shall be flexible type where conceal ed,
m ni mum density 3/4 pcf; and rigid type where exposed, ninimum density 3
pcf. Insulation on exposed ducts shall be provided with a white,

pai nt-abl e, factory-applied Type Il jacket, or finished with adhesive
finish. Flexible type insulation shall be used for round ducts, mninum
density 3/4 pcf with a factory-applied Type Il jacket. Insulation on
conceal ed duct shall be provided with a factory-applied Type Il jacket.
Adhesi ve finish where indicated to be used shall be acconplished by

appl ying two coats of adhesive with a |ayer of glass cloth enbedded between
the coats. The total dry filmthickness shall be approximately 1/16 inch
Duct insulation shall be continuous through sleeves and prepared openings.
Duct insulation shall terminate at fire dampers and fl exi bl e connecti ons.

3.3.3.1 Install ati on on Conceal ed Duct

a. For rectangular, oval and round ducts, insulation shall be
attached by applying adhesive around the entire perinmeter of the
duct in 6 inch wide strips on 12 inch centers.

b. For rectangul ar and oval ducts 24 inches and |arger, insulation
shal |l be secured to the bottom of ducts by the use of mechanica
fasteners. Fasteners shall be spaced on 18 inch centers and not
nore than 18 inches from duct corner

c. For rectangular, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shal | be spaced on 18 inch centers and not nore than 18 inches
from duct corners.

d. The insulation shall be inpaled on the nechanical fasteners where
used. The insulation shall not be conmpressed to a thickness |ess
than that specified. Insulation shall be carried over standing
seans and trapeze-type hangers.

e. Self-locking washers shall be installed where mechanical fasteners
are used and the pin trimed and bent over.

f. Insulation jacket shall overlap not less than 2 inches at joints
and the lap shall be secured and stapled on 4 inch centers.
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3.

3.

3.3.2 Installati on on Exposed Duct

a. For rectangular ducts, the rigid insulation shall be secured to
the duct by the use of mechanical fasteners on all four sides of
t he duct, spaced not nmore than 16 inches apart and not nore than 6
i nches fromthe edges of the insulation joints. A mninumof two
rows of fasteners shall be provided for each side of duct 12 inches
and | arger and a m ni mum of one row for each side of duct |ess
than 12 inches.

b. Duct insulation with factory-applied jacket shall be fornmed with
m ni mum j acket seans, and each piece of rigid insulation shall be
fastened to the duct using nechanical fasteners. \Wen the height
of projection is less than the insulation thickness, insulation
shal | be brought up to standi ng seans, reinforcing, and other
vertical projections and shall not be carried over the projection

Jacket shall be continuous across seans, reinforcing, and
projections. Wiere the height of projections is greater than the
i nsul ation thickness, insulation and jacket shall be carried over
t he projection.

c. Insulation shall be inpaled on the fasteners; self-Iocking washers
shall be installed and pin excess clipped and bent over.

d. Joints on jacketed insulation shall be sealed with a 4 inch w de
strip of tape and brushed with vapor retarder coating.

e. Breaks and penetrations in the jacket material shall be covered
with a patch of the same material as the jacket. Patches shal
extend not less than 2 inches beyond the break or penetration and
shal | be secured with adhesive and stapl ed.

f. Insulation termnations and pin punctures shall be sealed with
tape and brushed with vapor retarder coating.

g. Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation, mninmmdensity of 3/4 pcf
attached by staples spaced not nmore than 16 i nches and not nore
than 6 inches fromthe degrees of joints. Joints shall be seal ed
in accordance with item"d." above.

3.4 Ducts Handling Air for Dual Purpose

For air handling ducts for dual purpose bel ow and above 60 degrees F, ducts
shall be insulated as specified for cold air duct.

.3.5 Duct Test Hol es

After duct systens have been tested, adjusted, and bal anced, breaks in the
i nsul ation and jacket shall be repaired in accordance with the applicable
section of this specification for the type of duct insulation to be
repaired.

.4 EQUI PMENT | NSULATI ON | NSTALLATI ON

.4.1 Cener al

Renovabl e insul ation sections shall be provided to cover parts of equi pment
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t hat rmust be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories. Equipnent insulation shall be omtted
on the foll ow ng:

a. Hand-hol es.

b. Boil er nmanhol es.

c. O eanouts.

d. ASME stanps.

e. Mnufacturer's namepl ates.

3.4.2 I nsul ation for Cold Equi prent

Col d equi prent bel ow 60 degrees F: Insulation shall be furnished on
equi prent handl i ng medi a bel ow 60 degrees F including the foll ow ng:

a. Punps.

b. Refrigeration equipnent parts that are not factory insul ated.
c. Drip pans under chilled equi pnent.

d. Cold water storage tanks.

e. Water softeners.

f. Duct nounted coils.

g. Cold and chilled water punps.

h. Pneumatic water tanks.

i. Roof drain bodies.

j. Air handling equipnment parts that are not factory insul ated.
k. Expansion and air separation tanks.

. [AM#0002] Shot feeders.

m [ AM#0002] Traps and trap arns of sinks used for condensate
di schar ge.

3.4.2.1 I nsul ati on Type

Insul ation shall be suitable for the tenperature encountered. Thicknesses
shall be as foll ows:

a. Equi pnent handling nmedia between 35 and 60 degrees F: 1.5 inch
thick cellular glass, 1 inch thick flexible elastoneric cellular
1.5 inch thick phenolic foam or 1 inch thick polyisocyanurate
f oam

b. Equi prrent handling nedia between 0 degree F and 34 degrees F: 3

inch thick cellular glass, 1 1/2 inch flexible elastoneric
cellular, 1 1/2 inch thick phenolic foam or 1 1/2 inch thick
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3.4.2.2

3.4.2.3

pol yi socyanurate foam

Equi prent handl i ng nmedi a between ninus 30 degrees F and 1 degree
F: 3 1/2 inch thick cellular glass 1 3/4 inch thick flexible

el astomeric cellular, 1 1/2 inch thick phenolic foam or 1 1/2 inch
t hi ck pol yi socyanurate foam

Punp I nsul ati on

I nsul ate punps by form ng a box around the punp housing. The box
shal | be constructed by form ng the bottom and sides using joints
that do not | eave raw ends of insulation exposed. Joints between
si des and between sides and bottom shall be joined by adhesive
with lap strips for rigid mneral fiber and contact adhesive for
flexible elastonmeric cellular insulation. The box shall conform
to the requirenents of MCA Insulation Stds plate No. 49 when
using flexible elastoneric cellular insulation. Joints between
top cover and sides shall fit tightly formng a fenale shiplap
joint on the side pieces and a nale joint on the top cover, thus
maki ng the top cover renovabl e.

Exposed insul ation corners shall be protected with corner angl es.

Upon conpl etion of installation of the insulation, including
renovabl e sections, two coats of vapor retarder coating shall be
applied with a layer of glass cloth enbedded between the coats.
The total dry thickness of the finish shall be 1/16 inch. A
parting line shall be provided between the box and the renovabl e
sections allow ng the renpvabl e sections to be renoved without

di sturbing the insulation coating. Caulking shall be applied to
parting |ine, between equi pment and renovabl e section insulation
and at all penetrations.

O her Equi prrent

Insul ation shall be formed or fabricated to fit the equipnment. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.

Insul ation shall be secured in place with bands or wires at

i nterval s as recommended by the manufacturer but not nmore than 12
inch centers except flexible elastonmeric cellular which shall be
adhered. Insulation corners shall be protected under w res and
bands with suitable corner angles.

Phenolic foaminsul ation shall be set in a coating of bedding
conpound and joints shall be sealed wth beddi ng conpound as
recommended by the manufacturer. Cellular glass shall be
installed in accordance with manufacturer's instructions. Joints
and ends shall be sealed with joint sealant, and sealed with a
vapor retarder coating.

I nsul ati on on heads of heat exchangers shall be renopvabl e.
Renovabl e section joints shall be fabricated using a male-fenale
shiplap type joint. The entire surface of the renovabl e section
shal | be finished by applying two coats of vapor retarder coating
with a layer of glass cloth enbedded between the coats. The tota
dry thickness of the finish shall be 1/16 inch
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e. Exposed insulation corners shall be protected with corner angl es.
f. Insulation on equiprment with ribs shall be applied over 6 x 6
i nches by 12 gauge welded wire fabric which has been cinched in
pl ace, or if approved by the Contracting O ficer, spot welded to
t he equi pnent over the ribs. Insulation shall be secured to the
fabric with J-hooks and 2 x 2 incheswashers or shall be securely
banded or wired in place on 12 inch centers.
3.4.2.4 Vapor Ret arder
Upon conpletion of installation of insulation, penetrations shall be
caul ked. Two coats of vapor retarder coating shall be applied over
i nsul ation, including renmovabl e sections, with a | ayer of open nmesh
synthetic fabric enbedded between the coats. The total dry thickness of
the finish shall be 1/16 inch. Caul king shall be applied to parting |ine
bet ween equi pnent and renpvabl e section insul ation
3.4.3 I nsul ation for Hot Equi prent

I nsul ation shall be furnished on equi prent handl i ng nedi a above 60 degrees F
i ncluding the foll ow ng:

a. Converters.
b. Heat exchangers.
C. Hot water generators.
d. Water heaters.
e. Punmps handling medi a above 130 degrees F
f. Hot water storage tanks.
g. Air separation tanks.
h. Surge tanks.
i. Flash tanks.
j. Condensate receivers.
3.4.3.1 I nsul ation
Insul ation shall be suitable for the tenperature encountered. Shell and
t ube-type heat exchangers shall be insulated for the tenperature of the
shel | nedi um
I nsul ation thickness for hot equi pnent shall be deternined using Table IV:
Legend
RV Rigid Mneral Fiber
FMF:  Fl exi bl e M neral Fiber
CS: Calcium Silicate
PL: Perlite

CG Cel lul ar d ass
FC: Fl exi bl e El astomeric Cel | ul ar
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PF: Phenol i ¢ Foam
PC: Pol yi socyanur at e Foam
TABLE |V
I nsul ation Thi ckness for Hot Equi pnent (mm

Equi prent handl i ng steam Mat eri al Thi ckness

or other nedia to indicated

pressure or tenperature

[imt

103. 4 kPa RMF 50 nm

or FMF 50 mMm

121 C CS/ PL 100 nm
CG 75 mm
PF 40 mm
FC(<93 Q) 25 mMm
PC 25 mm

1379. OkPa RMF 75 mm

or FMF 75 mm

204 C CS/ PL 100 nm
CG 100 nm

316 C RMF 125 nmm
FMF 150 nm
CS/ PL 150 nm
CG 150 nm

316 C. Thickness necessary to linmt the external tenperature of the

insulation to 50 C, except that diese
be covered with 150 mmthick materia
cal cul ati ons shal

shal
service. Heat transfer
i nsul ati on and thi ckness sel ection

engi ne exhaust piping and mufflers
suitable for 650 degrees C
be submitted to substantiate

TABLE |V
I nsul ation Thi ckness for Hot Equi pnent (I nches)
Equi prent handl i ng steam Mat eri al Thi ckness
or media to indicated pressure
or tenmperature limt:
15 psig RVF 2.0 inches
or FMF 2.0 inches
250F CS/ PL 4.0 inches
CG 3.0 inches
PF 1.5 inches
FC (<200F) 1.0 inches
e PC 1.0 i nches
200 psig RVF 3.0 inches
or FMF 3.0 inches
400 F CS/ PL 4.0 inches
CG 4.0 inches
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600 F RMF 5.0 i nches
FMF 6.0 i nches
CS/ PL 6.0 inches
CG 6.0 i nches

>600 F: Thickness necessary to limt the external tenperature of the

i nsulation to 120F, except that di esel engi ne exhaust piping and nufflers
shall be covered with 6.0 inch thick material suitable for 1200 degrees F
service. Heat transfer calculations shall be subnmitted to substantiate

i nsul ation and thi ckness sel ection

3.4.3.2 I nsul ati on of Punps

I nsul ate punps by form ng a box around the punp housing. The box shall be
constructed by form ng the bottom and sides using joints that do not |eave
raw ends of insulation exposed. Bottom and sides shall be banded to forma
rigid housing that does not rest on the punp. Joints between top cover and
sides shall fit tightly. The top cover shall have a joint formng a female
shiplap joint on the side pieces and a male joint on the top cover, naking
the top cover renovable. Two coats of Cass | adhesive shall be applied
over insulation, including renovable sections, with a |l ayer of glass cloth
enbedded between the coats. A parting |line shall be provided between the
box and the renovabl e sections allow ng the renovabl e sections to be
renoved wi t hout disturbing the insulation coating. The total dry thickness
of the finish shall be 1/16 inch. Caul king shall be applied to parting
line of the renovabl e sections and penetrations.

3.4.3.3 O her Equi prent

a. Insulation shall be formed or fabricated to fit the equipnent. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.

b. Insulation shall be secured in place with bands or wires at
i nterval s as recommended by the manufacturer but not greater than
12 inch centers except flexible elastomeric cellular which shal
be adhered. Insulation corners shall be protected under w res and
bands with suitable corner angles.

c. On high vibration equipnent, cellular glass insulation shall be
set in a coating of bedding conpound as recommended by the
manuf acturer, and joints shall be sealed with beddi ng conmpound.
M neral fiber joints shall be filled with finishing cenent.

d. Insulation on heads of heat exchangers shall be renpvable. The
renovabl e section joint shall be fabricated using a nale-female
shiplap type joint. Entire surface of the renovable section shal
be finished as specifi ed.

e. Exposed insulation corners shall be protected with corner angl es.

f. On equipment with ribs, such as boiler flue gas connection, draft
fans, and fly ash or soot collectors, insulation shall be applied
over 6 x 6 inch by 12 gauge wel ded wire fabric which has been
cinched in place, or if approved by the Contracting O ficer, spot
wel ded to the equi pnent over the ribs. Insulation shall be
secured to the fabric with J-hooks and 2 x 2 inch washers or shal
be securely banded or wired in place on 12 inch (maximm centers.
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3.

g. On equi pnent handling nmedi a above 600 degrees F, insulation shal
be applied in two or nore layers with joints staggered.

h. Upon completion of installation of insulation, penetrations shal
be caul ked. Two coats of adhesive shall be applied over
i nsul ation, including renovabl e sections, with a |ayer of gl ass
cl oth enbedded between the coats. The total dry thickness of the
finish shall be 1/16 inch. Caul king shall be applied to parting
i ne between equi pnent and renpvabl e section insul ation

4.4 Equi prent Handl i ng Dual Tenperature Media

Bel ow and above 60 degrees F: equi pnent handling dual tenperature nedia
shall be insulated as specified for cold equi pment.

.4.5 Equi pnrent Exposed to Weat her

.4.5.1 Opti onal Panel s

At the option of the Contractor, prefabricated netal insulation panels may
be used in lieu of the insulation and finish previously specified. Therma
performance shall be equal to or better than that specified for field
applied insulation. Panels shall be the standard catal og product of a
manuf acturer of metal insulation panels. Fastenings, flashing, and support
system shall conformto published recommendati ons of the manufacturer for
weat her proof installation and shall prevent noisture fromentering the

i nsul ation. Panels shall be designed to accommopdate thernal expansion and
to support a 250 pound wal ki ng | oad w t hout permanent deformation or

per manent damage to the insulation. Exterior metal cover sheet shall be
al um num and exposed fasteni ngs shall be stainless steel or alum num

-- BEnd of Section --
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SECTI ON 15181A

CHI LLED AND CONDENSER WATER PI PI NG AND ACCESSCORI ES
02/ 03
AMENDMENT NO. 0002

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

ASTM | NTERNATI ONAL (ASTM
ASTM A 182/ A 182M (2001a) Forged or Rolled Al oy-Steel Pipe

Fl anges, Forged Fittings, and Val ves and
Parts for Hi gh-Tenperature Service

ASTM A 193/ A 193M (2001b) Alloy-Steel and Stainless Steel
Bolting Materials for Hi gh-Tenperature
Servi ce

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot- D pped,

Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 653/ A 653M (2001a) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 733 (2001) Wl ded and Seaml ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples

ASTM B 32 (2000) Sol der Met al

ASTM B 62 (1993) Conposition Bronze or Qunce Met al
Casti ngs

ASTM B 75 (1999) Seamnl ess Copper Tube

ASTM B 813 (2000) Liquid and Paste Fluxes for
Sol dering of Copper and Copper Alloy Tube

ASTM B 88 (1999e1) Seam ess Copper Water Tube

ASTM D 3308 (2001) PTFE Resin Skived Tape

ASTM D 520 (2000) Zi nc Dust Pignent

ASTM D 596 (2001) Reporting Results of Analysis of
Wt er

ASTM E 84 (2001) Surface Burning Characteristics of
Buil ding Materials

ASTM F 1007 (1986; R 1996el) Pi pe-Line Expansion
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Joints of the Packed Slip Type for Marine
Application
ASTM F 1120 (1987; R 1998) G rcular Metallic Bell ows

Type Expansi on Joints for Piping
Appl i cations

ASTM F 1199 (1988; R 1998) Cast (Al Tenperature and
Pressures) and Wl ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi mun

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Vel di ng

AVWS BRH (1991) Brazi ng Handbook

AWS D1.1/D1. 1M (2000) Structural Welding Code - Stee

AWS 749.1 (1999) Safety in Welding, Cutting and

Allied Processes

ASME | NTERNATI ONAL ( ASME)

ASME B1. 20.1 (1983; R 2001) Pipe Threads, Cenera
Pur pose, Inch

ASME B16. 11 (2001) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 18 (2001) Cast Copper Alloy Sol der Joint
Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME B16. 39 (1998) Mall eable Iron Threaded Pi pe Unions

ASME B16.5 (1996) Pipe Flanges and Fl anged Fittings

ASME B16. 9 (2001) Factory-MVade Wought Stee
Buttwel di ng Fittings

ASME B31.1 (2001) Power Piping

ASME B31.9 (1996) Buil ding Services Piping

ASME B40.1 (1991) Gauges - Pressure Indicating D al

Type - El astic El enment
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ASME BPVC SEC | X (2001) Boiler and Pressure Vessel Code;
Section I X, Wl ding and Brazing
Qualifications

ASME BPVC SEC VI D1 (2001) Boiler and Pressure Vessel Code;
Section VIIl, Pressure Vessels Division 1
- Basic Coverage
HYDRAULI C | NSTI TUTE (HI)
H 1.1-1.5 (1994) Centrifugal Punps

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP-110 (1996) Ball Valves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

MBS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MBS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 67 (2002) Butterfly Valves

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-71 (1997) Gray Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

MBS SP-72 (1999) Ball Valves with Fl anged or
Butt-Wel ding Ends for CGeneral Service

MBS SP- 78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 85 (1994) Cast Iron d obe & Angle Val ves,

Fl anged and Threaded Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA MG 1 (1998) Mdtors and Generators
NEMA MG 2 (2001) Safety Standard for Construction
and CGuide for Selection, Installation, and
Use of Electric Mdtors and CGenerators

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning
and Ventilating Systens
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1.

2  SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Pi ping System G ED
Drawi ngs, at least 5 weeks prior to beginning construction

provided in adequate detail to denmonstrate conpliance with

contract requirenments. Draw ngs shall consist of:

a. Piping layouts which identify all valves and fittings.

b. Plans and el evati ons which identify cl earances required for
mai nt enance and operation

SD- 03 Product Data

Material s and Equi prent; G ED

Manuf acturer's standard catal og data, at |east 5 weeks prior to
t he purchase or installation of a particular conponent,
hi ghlighted to show material, size, options, performance charts
and curves, etc. in adequate detail to denobnstrate conpliance wth
contract requirements. Data shall include manufacturer's
recommended installation instructions and procedures. Data shal
be provided for the foll owi ng conmponents as a m ni mum
a. Piping and Fittings
b. Valves and Accessories
c. Expansion Joints
d. Punps
e. Expansion Tanks
f. Ar Separator Tanks
g. Pipe Hangers, Inserts, and Supports
Spare Parts; G ED

Spare parts data for each different item of equi pnent specified.
Qualifications; G ED

Si x copies of qualified procedures, and list of names and
identification symbols of qualified welders and wel di ng operators,

prior to non-factory wel di ng operations.

Field Tests; G ED
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A schedul e, at least 2 weeks prior to the start of related
testing, for each test. The schedules shall identify the proposed
date, tinme, and |location for each test.

Denpnstrations; G ED

A schedul e, at least 2 weeks prior to the date of the proposed
training course, which identifies the date, time, and | ocation for
t he training.

Verification of D nmensions; G ED

Aletter, at |least 2 weeks prior to beginning construction
including the date the site was visited, conformation of existing
conditions, and any di screpancies found.

SD-06 Test Reports
Field Tests; G ED

Si x copies of the report shall be provided in bound 8 1/2 x 11
i nch booklets. Reports shall docunent all phases of the tests
performed. The report shall include initial test sunmaries, al
repairs/adjustnments nmade, and the final test results.

SD-07 Certificates
Service Organization; G RE

A certified list of qualified permanent service organizations,
whi ch includes their addresses and qualifications, for support of
t he equi pnent. The service organi zations shall be reasonably
convenient to the equi pment installation and be able to render
satisfactory service to the equi pment on a regul ar and energency
basis during the warranty period of the contract.

SD-10 Operation and Mai ntenance Data
Qperation Manuals; G RE

Si x conpl ete copies of an operation manual in bound 8 1/2 x 11
i nch booklets listing step-by-step procedures required for system
startup, operation, abnormal shutdown, energency shutdown, and
normal shutdown at |east 4 weeks prior to the first training
course. The booklets shall include the manufacturer's name, node
nunber, and parts list. The manuals shall include the
manuf acturer's name, nodel nunber, service nanual, and a brief
description of all equiprment and their basic operating features.

Mai nt enance Manuals; G RE

Si x conpl ete copi es of maintenance nanual in bound 8 1/2 x 11
i nch booklets listing routine maintenance procedures, possible
br eakdowns and repairs, and a trouble shooting guide. The manuals
shal I include piping layouts and sinplified wiring and contro
di agrams of the systemas installed.
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1

3 QUALI FI CATI ONS

Pi pi ng shall be welded in accordance with the qualified procedures using
performance qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer may be accepted as permitted by ASME B31.1. The
Contracting O ficer shall be notified 24 hours in advance of tests and the
tests shall be performed at the work site if practical. The welder or
wel di ng operator shall apply the personally assigned synbol near each weld
made, as a permanent record. Structural nenmbers shall be welded in
accordance with Section 05090A WELDI NG STRUCTURAL.

.4 SAFETY REQUI REMENTS

Exposed novi ng parts, parts that produce high operating tenmperature, parts
whi ch may be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully encl osed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
t hat proper operation of equipnent is not inpaired. WIlding and cutting
safety requirenents shall be in accordance with AWS 749. 1.

.5 DELI VERY, STORAGE, AND HANDLI NG

Stored itenms shall be protected fromthe weather, humdity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all material both before and during installation shall be the
Contractor's responsibility. Any materials found to be damaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter

.6 PRQIECT/ SI TE CONDI TI ONS

.6.1 Verification of D nensions

The Contractor shall beconme fanmiliar with all details of the work, verify
all dimensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

.6.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
be performed and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

.6.3 Spare Parts

The Contractor shall submt spare parts data for each different item of

equi prent specified, after approval of detail drawi ngs and not later than 2
nmonths prior to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and source of
supply, a reconmended spare parts list for 1 year of operation, and a list
of the parts reconmended by the manufacturer to be replaced on a routine
basi s.
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PART 2 PRODUCTS

2.

1 STANDARD COMMERCI AL PRODUCTS

Mat eri al s and equi prent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanship. The standard products shall have
been in satisfactory conmercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equipment and
material s under sinmilar circunstances and of simlar size. The 2 years
experi ence shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenents, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours

excl usive of the manufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environnental ly suitable for the indicated | ocations.

.2 NAMVEPLATES

Maj or equi prrent i ncl udi ng punps, punp notors, expansion tanks, and air
separator tanks shall have the manufacturer's nane, address, type or style,
nodel or serial nunber, and catal og nunmber on a plate secured to the item
of equiprment. Plates shall be durable and | egible throughout equi pnent
life and made of anodized alum num Plates shall be fixed in proni nent

| ocations with nonferrous screws or bolts.

.3 ELECTRI CAL WORK

El ectrical equi pment, notors, notor efficiencies, and wiring shall be in
accordance with Section 16415A ELECTRI CAL WORK, | NTERIOR  El ectrical notor
driven equi pnent specified shall be provided conplete with notors, notor
starters, and controls. Electrical characteristics shall be as shown, and
unl ess otherwi se indicated, all nmotors of 1 horsepower and above w th open
dri pproof, totally enclosed, or explosion proof fan cool ed encl osures,
shall be high efficiency type. Field wiring shall be in accordance with
manuf acturer's instructions. Each notor shall conformto NEVA MG 1 and
NEMA M5 2 and be of sufficient size to drive the equipnent at the specified
capacity wi thout exceeding the naneplate rating of the notor. Mdtors shal
be continuous duty with the enclosure specified. Mtor starters shall be
provi ded complete with thermal overload protection and other appurtenances
necessary for the notor control indicated. Mdtors shall be furnished wth
a magnetic across-the-line or reduced voltage type starter as required by
t he manufacturer. Mtor duty requirenents shall allow for maximum
frequency start-stop operation and ni ni mum encountered interval between
start and stop. Mdttors shall be sized for the applicable | oads. Mtor
torque shall be capable of accelerating the connected | oad within 20
seconds with 80 percent of the rated voltage naintained at nmotor termnals
during one starting period. Mdtor bearings shall be fitted with grease
supply fittings and grease relief to outside of enclosure. Mnual or
automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and

devi ces specified, but not shown, shall be provided.

.4 Pl PI NG SYSTEM

Syst em desi gn, conponent sel ection, and systeminstallation, including
pressure containing parts and material, shall be based upon a m ni mum
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service pressure of 125 psi at 150 degrees F; m ninum ANSI C ass 125.
Chilled water piping 6 inches and above shall be steel pipe and piping 4
i nches and small er shall be copper tubing.

2.5 STEEL PI PE

Steel pipe shall conformto ASTM A 53/ A 53M Schedul e 40, Type E or S,
Grades A or B. Type F pipe shall not be used.

2.5.1 Fittings and End Connections (Joints)

Fittings and end connections shall be as defined herein, except as
identified el sewhere. Piping and fittings 1 inch and smaller shall have
t hreaded connections. Piping and fittings larger than 1 inch and smaller
than 3 inches shall have either threaded, grooved, or wel ded connections.
Piping and fittings 3 inches and | arger shall have grooved, wel ded, or

fl anged connections. Rigid grooved nmechani cal connections may only be used
i n serviceabl e aboveground | ocati ons where the tenperature of the
circul ati ng nedi um does not exceed 230 degrees F. Flexible grooved
connections shall be used only as a flexible connector with grooved pipe
system Unl ess ot herw se specified, grooved piping conmponents shall neet
the corresponding criteria specified for the simlar welded, flanged, or
t hreaded conponent specified herein. The manufacturer of each fitting
shal |l be permanently identified on the body of the fitting in accordance
with MSS SP-25.

2.5.1.1 Thr eaded Connecti ons

Thr eaded val ves and pi pe connections shall conformto ASVE B1. 20. 1.
Threaded fitting shall conformto ASME B16. 3. Thr eaded uni ons shal
conformto ASME B16.39. Threaded pipe nipples shall conformto ASTM A 733.

2.5.1.2 Fl anged Connecti ons

Fl anges shall conformto ASTM A 182/ A 182M and ASME B16.5, d ass 150.
Gaskets shall be nonasbestos conpressed material in accordance with ASME
B16.21, 1/16 inch thickness, full face or self-centering flat ring type.
These gaskets shall contain aramd fibers bonded with styrene butadei ne
rubber (SBR) or nitrile butadeine rubber (NBR). Bolts, nuts, and bolt
patterns shall conformto ASME B16.5. Bolts shall be high or internediate
strength material conforming to ASTM A 193/ A 193M

2.5.1.3 VWl ded Connecti ons

Wl ded val ves and pi pe connections (both butt-welds and socket-wel ds types)
shall conformto ASME B31. 9. Butt-wel ded fittings shall conformto ASME
B16.9. Socket-welded fittings shall conformto ASME B16.11. Wl ded
fittings shall be identified with the appropriate grade and marki ng symbol .

2.5.1.4 Dielectric Waterways and Fl anges

Di el ectric waterways shall have a water inpervious insulation barrier
capable of limting galvanic current to 1 percent of short circuit current
in a corresponding binetallic joint. Wen dry, insulation barrier shall be
able to withstand a 600-volt breakdown test. Dielectric waterways shall be
constructed of gal vani zed steel and have threaded end connections to nmatch
connecting piping. Dielectric waterways shall be suitable for the required
operating pressures and tenperatures. Dielectric flanges shall provide the
same pressure ratings as standard flanges and provide conplete electrica
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i sol ati on between connecting pi pe and/ or equi pnent as described herein for
di el ectric waterways.

2.6 COPPER PI PE
Copper pipe shall conformto ASTM B 88, Type K or L.
2.6.1 Fittings and End Connections (Joints)

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75. Cast copper alloy sol der-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used.

2.6.2 Sol der

Sol der shall conformto ASTM B 32, grade Sb5, tin-antinony alloy for
service pressures up to 150 psig. Solder flux shall be liquid or paste
form non-corrosive and conformto ASTM B 813.

2.6.3 Brazing Filler Metal

Filler netal shall conformto AWS A5.8, Type BAg-5 with AWS Type 3 fl ux,
except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper
joints.

2.7 VALVES

Val ves shall meet the material, fabrication and operating requirenments of
ASME B31.1. Chain operators shall be provided for valves |ocated 10 feet
or higher above the floor. Valves in sizes larger than 1 inch and used on
steel pipe systenms, may be provided with rigid grooved mechanical joint
ends. Such grooved end val ves shall be subject to the sane requirenents as
rigid grooved nechanical joints and fittings and, shall be provided by the
same manufacturer as the grooved pipe joint and fitting system

2.7.1 d obe and Angl e Val ve

A obe and angl e valves 2-1/2 inches and snaller shall conformto MSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. @ obe and
angl e valves 3 inches and | arger shall conformto MSS SP-85 and shall be
cast iron with bronze trimand flanged or threaded ends.

2.7.2 Check Val ve

Check valves 2-1/2 inches and smaller shall conformto MSS SP-80 and shal
be bronze with threaded, soldered, or flanged ends. Check valves 3 inches
and | arger shall conformto MSS SP-71, Type I, II, 11l, or 1V, Class 125 or
150 and shall be cast iron with bronze trimand flanged or threaded ends.

2.7.3 Butterfly Val ve
Butterfly val ves shall be in accordance with MSS SP-67, Type 1 and shall be

either the wafer or lug type. Valves shall be bubble tight at 150 psig.
Val ve bodi es shall be cast iron, nmlleable iron, or steel. Valves smaller
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than 8 inches shall have throttling handles with a m ni num of seven | ocking
positions. Valves 8 inches and |l arger shall have totally encl osed manua
gear operators w th adjustable bal ance return stops and position
indicators. Valves in insulated |ines shall have extended neck to
accommodat e i nsul ation thickness.

2.7. 4 Pl ug Val ve

Plug val ves 2 inches and | arger shall conformto MSS SP-78, have flanged or
t hreaded ends, and have cast iron bodies with bronze trim Valves 2 inches
and smaller shall be bronze with NPT connections for black steel pipe and
brazed connections for copper tubing. Valve shall be |ubricated,
non-| ubricated, or tetrafluoroethyl ene resin-coated type. Valve shall be
resilient, double seated, trunnion mounted with tapered lift plug capable
of 2-way shutoff. Valve shall operate fromfully open to fully closed by
rotation of the handwheel to Iift and turn the plug. Valve shall a
weat her proof operators with mechanical position indicators. Valves 8 inches
or larger shall be provided with nanual gear operators with position
i ndi cators.

2.7.5 Bal | Val ve

Ball valves 1/2 inch and |l arger shall conformto MSS SP-72 or MsS SP-110
and shall be ductile iron or bronze with threaded, soldered, or flanged
ends. Valves 6 inches or |larger shall be provided with manual gear
operators with position indicators.

2.7.6 Cal i brat ed Bal anci ng Val ve

Val ve shall be calibrated so that flow can be determ ned when the
tenmperature and pressure differential across valve is known. Valve shal
have an integral pointer which registers the degree of val ve opening.

Val ve shall be constructed with internal seals to prevent |eakage and shal
be supplied with preforned insulation. Valve's Cv rating shall be as

i ndi cated. Valve bodies shall be provided with tapped openi ngs and pi pe
extensions with positive shutoff valves outside of pipe insulation. The
pi pe extensions shall be provided with quick connecting hose fittings for a
portable meter to neasure the pressure differential. One portable
differential meter, suitable for the operating pressure specified, shall be
provided. The neter shall be conplete with hoses, vent, integral metering
connections, and carrying case as reconmended by the val ve manufact urer

2.7.7 [ AM0002] Automatic Fl ow Control Valve

Val ve shall automatically maintain a constant flow as indicated. Valve
shal | nodul ate by sensing the pressure differential across the valve body.
Val ve shall be selected for the flow required and provided with a per nanent
nanepl ate or tag carrying a pernanent record of the factory-deterni ned fl ow
rate and flow control pressure levels. Valve shall control the flow wthin
5 percent of the tag rating. Valve materials shall be the sane as
specified for the ball or plug valves. Valve Cv rating shall be as

i ndi cated. Valve shall be capable of positive shutoff against the system
punp head, valve bodi es shall be provided with tapped openi ngs and pi pe
extensions with shutoff val ves outside of pipe insulation. The pipe

ext ensi ons shall be provided with qui ck connecting hose fittings and
differential meter, suitable for the operating pressure specified. The
neter shall be conplete with hoses, vent, integral netering connections,
and carrying case as reconmended by the val ve nmanuf act urer
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2.7.8 Punp Di scharge Valve (Triple Duty Val ve)

Val ve shall shall performthe functions of a nonslam check valve, a manua
bal anci ng val ve, and a shutoff. Valve shall be of cast iron or ductile
iron construction with bronze and/or stainless steel accessories. Valve
shal | have an integral pointer which registers the degree of val ve opening.

Fl ow t hrough t he val ve shall be manual |y adjustable from bubble tight
shutoff to full flow Valves smaller than 2 inches shall have NPT
connections. Valves 2 inches and |larger shall have flanged or grooved end
connections. Valve design shall allow the back seat for the stemto be
replaced in the field under full |ine pressure.

2.7.9 Drai n Val ves

Val ves shall be the ball valve type which are in accordance with MS SP-80.
Val ve shall be manual | y-operated, 1/2 inch pipe size and above with a

t hreaded end connection. Valve shall be provided with a water hose nipple
adapt er.

2.7.10 Air Vents

Manual | y- operat ed general service type air vents shall be brass or bronze
val ves which are furnished with threaded plugs or caps. Automatic type air
vents shall be the ball-float type with brass/bronze or brass bodies, 300
series corrosion-resistant steel float, |inkage and renovable seat. Air
vents on water coils shall have not |ess than 1/8 inch threaded end
connections. Air vents on water mains shall have not less than 3/4 inch

t hreaded end connections. Air vents on all other applications shall have
not less than 1/2 inch threaded end connections.

2.8 Pl PI NG ACCESSORI ES
2.8.1 Strai ner

Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Strainer shall be the cleanable, basket or "Y' type, the sane size
as the pipeline. Strainer bodies shall be fabricated of cast iron with
bottons drilled, and tapped. The bodies shall have arrows clearly cast on
the sides indicating the direction of flow Strainer shall be equipped
with renovabl e cover and sedi nent screen. The screen shall be made of

m ni mum 22 gauge corrosion-resistant steel, with small perforations
nunbering not |ess than 400 per square inch to provide a net free area

t hrough the basket of at least 3.30 tines that of the entering pipe. The
flow shall be into the screen and out through the perforations. Provide
ball val ve bl owoff with hose end at each strainer larger than 1" in size.

2.8.2 Conbi nation Strai ner and Suction Diffuser

Unit shall consist of an angle type body with renovabl e strainer basket and
strai ghteni ng vanes, a suction pipe support, and a bl omdown outl et.
Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Unit body shall have arrows clearly cast on the sides indicating
the direction of flow Strainer screen shall be made of m ninum 22 gauge
corrosion-resistant steel, with small perforations nunbering not |ess than
400 per square inch to provide a net free area through the basket of at

| east 3.30 tines that of the entering pipe. Flow shall be into the screen
and out through the perforations.
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2.

8.3 Fl exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 125 psig or 150 psig service
as appropriate for the static head plus the system head, and 250 degrees F
for grooved end flexible connectors. The flexible section shall be
constructed of rubber, tetrafluoroethylene resin, or corrosion-resisting
steel, bronze, nmonel, or galvanized steel. The flexible section shall be
suitable for intended service with end connections to match adj acent

pi pi ng. Flanged assenblies shall be equipped with linmt bolts to restrict
maxi mumtravel to the manufacturer's standard linmts. Unless otherw se

i ndi cated, the length of the flexible connectors shall be as reconmended by
the manufacturer for the service intended. |Internal sleeves or liners,
conpatible with circulating nedium shall be provided when recommended by

t he manufacturer. Covers to protect the bellows shall be provi ded where

i ndi cat ed.

.8.4 Pressure and Vacuum Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sati on danpener and shut-off valve. Gauge shal
be a m nimum of 3-1/2 inches in diameter with a range fromO psig to
approximately 1.5 tines the nmaxi mum system worki ng pressure. Each gauge
range shall be selected so that at normal operating pressure, the needle is
within the mddle-third of the range.

.8.5 Tenper at ure Gauges

Tenper ature gauges shall be the industrial duty type and be provided for
the required tenmperature range. Gauges shall have Fahrenheit scale in 2
degree graduations scale (black nunmbers) on a white face. The pointer
shal |l be adjustable. Rigid stemtype tenperature gauges shall be provided
in thermal wells located within 5 feet of the finished floor. Universa
adj ustabl e angle type or renote el enent type tenperature gauges shall be
provided in thermal wells located 5 to 7 feet above the finished floor
Renot e el enent type tenperature gauges shall be provided in thermal wells
| ocated 7 feet above the finished floor

.8.5.1 St em Cased- d ass

Stem cased- gl ass case shall be polished stainless steel or cast alumnum 9
inches long, with clear acrylic Ilens, and non-mercury filled glass tube
with indicating-fluid colum.

.8.5.2 Binetallic Dial

Binetallic dial type case shall be not less than 3-1/2 inches, stainless
steel, and shall be hernetically sealed with clear acrylic |ens.

Binetallic element shall be silicone danpened and unit fitted with external
calibrator adjustnent. Accuracy shall be one percent of dial range.

.8.5.3 Li quid-, Solid-, and Vapor-Filled D al

Liquid-, solid-, and vapor-filled dial type cases shall be not less than
3-1/2 inches, stainless steel or cast aluminumw th clear acrylic |ens.
Fill shall be nonmercury, suitable for encountered cross-anbients, and
connecting capillary tubing shall be doubl e-brai ded bronze.

SECTI ON 15181A Page 12



FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

2.8.5.4 Thermal Wel |
Thermal well shall be identical size, 1/2 or 3/4 inch NPT connection, brass
or stainless steel. Were test wells are indicated, provide captive
plug-fitted type 1/2 inch NPT connection suitable for use with either
engraved stem or standard separabl e socket thernmoneter or thernpstat.
Mercury shall not be used in thernometers. Extended neck thermal wells
shall be of sufficient length to clear insulation thickness by 1 inch

2.8.6 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, guides, and supports shall conformto MSS SP-58 and
MBS SP- 69.

2.8.7 Escut cheons
Escut cheons shall be chromi umplated iron or chrom um pl ated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

2.8.8 Expansi on Joints

2.8.8.1 Sli p- Tube Type

Sli p-tube expansion joints shall be in accordance with ASTM F 1007, d ass |

or Il. Joints shall be provided with internally-externally alignnment
gui des, injected sem -plastic packing, and service outlets. End
connections shall be flanged or beveled for welding as indicated. Initia

settings shall be made in accordance with the manufacturer's
recomendati ons to conpensate for anbient tenperature at time of
installation. Pipe alignment guides shall be installed as recommended by
t he joint manufacturer.

2.8.8.2 Bel | ows Type

Bel | ows expansion type joints shall be in accordance with ASTM F 1120 with
Type 304 stainless steel corrugated bellows, reinforced with equalizing
rings, internal sleeves, and external protective covers. Joint end
connections shall be grooved, flanged, or beveled for welding. Guiding of
pi pi ng on both sides of expansion joint shall be in accordance with the
publ i shed recommendati ons of the manufacturer of the expansion joint.

2.9 PUMPS

Punps shall be the electrically driven, non-overl oadi ng, base nounted, end
suction, centrifugal type which conformto H 1.1-1.5. Punp capacity,
efficiency, notor size, and inpeller type shall be as indicated on the
drawi ngs. Punps shall be selected at or within 5 percent of peak
efficiency. Punp curve shall rise continuously from maxi num capacity to
shutoff. Punmp motor shall conformto NEMA M5 1, be open totally encl osed,
and have sufficient horsepower for the service required. Punp notor shal
be equi pped with a variable speed notor controller, as specified.

2.9.1 Construction
Shaft seal shall be nechanical -seal type. |Inpeller shall be statically and
dynam cal | y bal anced. Each punp casing shall be designed to withstand the

di scharge head specified plus the static head on system plus 50 percent of
the total, but not |ess than 125 psig. Punp casing and bearing housing
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shal |l be close grained cast iron. High points in the casing shall be
provided with manual air vents; |ow points shall be provided with drain
plugs. Inpeller, inpeller wearing rings, glands, casing wear rings, and
shaft sl eeve shall be bronze. Shaft shall be carbon or alloy steel, turned
and ground. Bearings shall be ball-bearings, roller-bearings, or

oi | -lubricated bronze-sl eeve type bearings, and be efficiently sealed or
isolated to prevent |loss of oil or entrance of dirt or water. Punp and

nmot or shall be nobunted on a comon cast iron base having |ipped edges and

t apped drai nage openi ngs or structural steel base with |ipped edges or
drain pan and tapped drai nage openings.] [Punp shall be provided with shaft
coupling guard. Punmp notor shall have the required capacity to prevent
overl oading with punp operating at any point on its characteristic curve.
Punp speed shall be as indicated. Punmp shall be accessible for servicing
wi t hout di sturbing piping connections.

2.9.2 Mechani cal Shaft Seal s

Seal s shall be single, inside nounted, end-face-elastoner bellows type with
stainl ess steel spring, brass or stainless steel seal head, carbon rotating
face, and tungsten carbide or ceramic sealing face. d ands shall be bronze
and of the water-flush design to provide lubrication flush across the face

of the seal. Bypass line frompunp discharge to flush connection in gland

shall be provided, with filter or cyclone separator in line.

2.10 EXPANS| ON TANKS

Tank shall be wel ded steel, constructed, tested and stanped in accordance
with ASME BPVC SEC VIIlI D1 for a working pressure of 125 psig and
precharged to the m ni mum operati ng pressure. Tank shall have a

repl aceabl e di aphragm and be the captive air type. Tanks shall accommodate
expanded water of the system generated within the normal operating

tenmperature range, limting this pressure increase at all conponents in the
systemto the maxi mum al | owabl e pressure at those conmponents. Each tank
air chanber shall be fitted with a drain, fill, an air charging val ve, and

system connections. Tank shall be supported by steel |egs or bases for
vertical installation or steel saddles for horizontal installations. The
only air in the systemshall be the permanent seal ed-in air cushion
contai ned within the expansi on tank

2.11 Al R SEPARATOR TANKS

External air separation tank shall have an internal design suitable for
creating the required vortex and subsequent air separation. Tank shall be
steel, constructed, tested, and stanped in accordance w th ASVE BPVC SEC
VIII D1 for a working pressure of 125 psig. Tank shall have tangentia
inlets and outlets connections, threaded for 2 inches and snaller and
flanged for sizes 2 1/2 inches and larger. Air released froma tank shal
be to the atnosphere. Tank shall be provided with a bl owdown connection

2.12 WATER TREATMENT SYSTEMS

VWhen water treatnent is specified, the use of chemcal-treatnent products
cont ai ni ng hexaval ent chromium (Cr) is prohibited.

2.12.1 Wat er Anal ysis
Condi tions of make-up water to be supplied to the condenser and chilled

wat er systens shall be tested and reported in accordance with ASTM D 596
and as follows:
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Tenperature _____ degrees F

Silica (SiO2) _____ ppm(ng/1)

| nsol ubl e ____ ppm(ng/1)

Iron and Al um num Oxi des _ ppm(ng/1)

Cal ci um ( Ca) _____ ppm(ng/1)

Magnesi um ( My) _____ ppm(ng/1)

Sodi um and Pot assi um (Na and K) _ ppm(ng/1)

Car bonat e ( HCO 3) _____ ppm(ng/1)

Sul fate (SO 4) _____ ppm(ng/1)

Chloride (d) _____ ppm(ng/1)

Nitrate (NO 3) _____ ppm(ny/1)

Turbidity _____ unit

pH R

Resi dual Chlorine _____ ppm(ng/1)

Total Alkalinity _____ epm(meqg/1)
Non- Car bonat e Har dness _____epm(meqg/l)
Total Hardness _____ epm(neq/1)
Di ssol ved Sol i ds _____ ppm(ng/1)

Fl uori ne ____ ppm(ny/1)

Conductivity

Chill ed Wat er

m cr mho/ cm

Water to be used in the chilled and condenser water systems shall be

treated to maintain the conditions recommended by this specification as
wel | as the recommendations fromthe manufacturers of the condenser and
evaporator coils. Chemicals shall nmeet all required federal, state, and
| ocal environnental regulations for the treatnment of evaporator coils and
direct discharge to the sanitary sewer.

.12.3 Chilled Water System

A shot feeder shall be provided on the chilled water piping as indicated.
Si ze and capacity of feeder shall be based on |ocal requirenents and water
anal ysis. The feeder shall be furnished with an air vent, gauge gl ass,
funnel, valves, fittings, and piping.

.13 FABRI CATI ON

.13.1 Factory Coati ng

Unl ess ot herwi se specified, equipnent and conponent itens, when fabricated
fromferrous metal, shall be factory finished with the manufacturer's
standard finish. Cut edges of gal vanized surfaces where hot-di p gal vani zed
sheet steel is used shall be coated with a zinc-rich coating conformng to
ASTM D 520, Type |I.

.13.2 Factory Applied Insul ation

As a minimum factory insulated itenms installed indoors shall have a flamne
spread i ndex no higher than 75 and a snoke devel oped i ndex no hi gher than
150. Factory insulated itenms (no jacket) installed indoors and which are
located in air plenuns, in ceiling spaces, and in attic spaces shall have a
flame spread i ndex no higher than 25 and a snoke devel oped i ndex no higher
than 50. Flame spread and snoke devel oped i ndexes shall be determ ned by
ASTM E 84. Insulation shall be tested in the same density and installed

t hi ckness as the material to be used in the actual construction. Material

SECTI ON 15181A Page 15



FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

supplied by a manufacturer with a jacket shall be tested as a conposite
material. Jackets, facings, and adhesives shall have a flame spread index
no hi gher than 25 and a snmoke devel oped i ndex no hi gher than 50 when tested
in accordance with ASTM E 84.

2.14  SUPPLEMENTAL COVPONENTS/ SERVI CES
2.14.1 Drain and Make-Up Water Piping

Pi pi ng and backfl ow preventers shall conply with the requirenents of
Section 15400A PLUMBI NG GENERAL PURPOSE. Drains which connect to sanitary
sewer system shall be connected by neans of an indirect waste.

2.14.2 Field Applied Insulation

Field applied insulation shall be provided and installed in accordance wth
Section 15080A THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Pipe and fitting installation shall conformto the requirements of ASME
B31.1. Pipe shall be cut accurately to measurenents established at the
jobsite, and worked into place wi thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be permtted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by reaming, and shall permt free
expansi on and contraction w thout causing damage to the building structure,
pi pe, joints, or hangers.

3.1.1 Directional Changes

Changes in direction shall be made with fittings, except that bendi ng of
pi pe 4 inches and smaller will be permtted, provided a pipe bender is used
and wi de weep bends are forned. Mtering or notching pipe or other simlar
construction to formelbows or tees will not be pernitted. The centerline
radi us of bends shall not be less than 6 dianeters of the pipe. Bent pipe
showi ng ki nks, winkles, flattening, or other malformations will not be
accept ed.

3.1.2 Functi onal Requirenents

Hori zontal supply mains shall pitch down in the direction of flow as

i ndi cated. The grade shall not be less than 1 inch in 40 feet. Reducing
fittings shall be used for changes in pipe sizes. Open ends of pipelines
and equi pnent shall be capped or plugged during installation to keep dirt
or other foreign materials out of the system Pipe not otherw se specified
shal | be uncoated. Connections to appliances shall be made with mall eabl e
iron unions for steel pipe 2-1/2 inches or less in dianeter, and with
flanges for pipe 3 inches and above in dianeter. Connections between
ferrous and copper piping shall be electrically isolated fromeach ot her
with dielectric waterways or flanges. Piping located in air plenuns shal
conformto NFPA 90A requirenments. Pipe and fittings installed in

i naccessi bl e conduits or trenches under concrete floor slabs shall be

wel ded. Equi prent and pi pi ng arrangenents shall fit into space allotted
and al |l ow adequate acceptabl e cl earances for installation, replacenent,
entry, servicing, and maintenance. Electric isolation fittings shall be
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provi ded between dissimlar netals.
3.1.3 Fittings and End Connecti ons
3.1.3.1 Threaded Connecti ons

Thr eaded connections shall be nade with tapered threads and nmade tight with
PTFE t ape conplying with ASTM D 3308 or equival ent thread-joint conmpound
applied to the male threads only. Not nore than three threads shall show
after the joint is made.

3.1.3.2 Brazed Connecti ons

Brazi ng shall be perforned in accordance with AWS BRH, except as nodified
herein. During brazing, the pipe and fittings shall be filled with a
pressure regul ated i nert gas, such as nitrogen, to prevent the formation of
scale. Before brazing copper joints, both the outside of the tube and the
inside of the fitting shall be cleaned with a wire fitting brush until the
entire joint surface is bright and clean. Brazing flux shall not be used.
Surplus brazing material shall be renpved at all joints. Steel tubing
joints shall be made in accordance with the nmanufacturer's recomrendati ons.
Pi pi ng shall be supported prior to brazing and not be sprung or forced.

3.1.3.3 Vel ded Connecti ons

Branch connections shall be nade with wel ding tees or forged wel ding branch
outlets. Pipe shall be thoroughly cleaned of all scale and foreign matter
before the piping is assenbled. During welding, the pipe and fittings
shall be filled with an inert gas, such as nitrogen, to prevent the
formati on of scale. Beveling, alignnment, heat treatment, and inspection of
wel d shall conformto ASME B31.1. Weld defects shall be renpved and

rewel ded at no additional cost to the Covernnent. Electrodes shall be
stored and dried in accordance with AW5 D1.1/D1. 1M or as reconmended by the
manuf acturer. Electrodes that have been wetted or that have |ost any of
their coating shall not be used.

3.1.3.4 Fl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line inmedi ately preceding the connection to each piece of
equi prent or material requiring maintenance such as coils, punps, contro
val ves, and other simlar itens. Flanged joints shall be assenbl ed square
end tight with matched fl anges, gaskets, and bolts. Gaskets shall be
suitable for the intended application

3.1.4 Val ves

I sol ation ball valves shall be installed on each side of each piece of

equi prent, at the mdpoint of all |ooped mains, and at any other points

i ndi cated or required for draining, isolating, or sectionalizing purpose.

| sol ati on val ves may be omitted where bal anci ng cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above.

3.1.5 Air Vents

Air vents shall be provided at all high points, on all water coils, and
where indicated to ensure adequate venting of the piping system
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3.

1.6 Dr ai ns

Drains shall be provided at all |ow points and where indicated to ensure
conpl ete drainage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated.

1.7 Fl exi bl e Pi pe Connectors

Connectors shall be attached to components in strict accordance with the
latest printed instructions of the manufacturer to ensure a vapor tight
joint. Hangers, when required to suspend the connectors, shall be of the
type reconmended by the flexible pipe connector nmanufacturer and shall be
provided at the intervals recommended.

.1.8 Tenper at ure Gauges

Tenper ature gauges shall be | ocated on cool ant supply and return piping at
each heat exchanger, on condenser water piping entering and | eaving a
condenser, at each automatic tenperature control device without an integra
t hermoneter, and where indicated or required for proper operation of

equi prent. Thermal wells for insertion thernmoneters and thernostats shal
ext end beyond thermal insulation surface not less than 1 inch

.1.9 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
used. Hangers used to support piping 2 inches and | arger shall be
fabricated to pernit adequate adjustnment after erection while stil

supporting the load. Piping subjected to vertical novenent, when operating

t emper at ures exceed anbi ent tenperatures, shall be supported by variable
spring hangers and supports or by constant support hangers.

.1.9.1 Hanger s

Type 3 shall not be used on insulated piping. Type 24 may be used only on
trapeze hanger systenms or on fabricated franes.

.1.9.2 I nserts

Type 18 inserts shall be secured to concrete forns before concrete is
pl aced. Continuous inserts which allow nore adjustments may be used if
they otherw se nmeet the requirements for Type 18 inserts.

.1.9.3 C- O anps

Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and have both
| ocknuts and retaining devices, furnished by the nmanufacturer.
Fiel d-fabricated C clanp bodies or retaining devices are not acceptable.

.1.9.4 Angle Attachnents

Type 20 attachnents used on angl es and channel s shall be furnished with an
added mal | eabl e-iron heel plate or adapter

.1.9.5 Saddl es and Shi el ds

VWere Type 39 saddl e or Type 40 shield are pernmitted for a particul ar pipe
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attachment application, the Type 39 saddl e, connected to the pipe, shall be
used on all pipe 4 inches and | arger when the tenperature of the nediumis
60 degrees F or higher. Type 40 shields shall be used on all piping |ess
than 4 inches and all piping 4 inches and | arger carrying nmediumless than
60 degrees F. A high density insulation insert of cellular glass shall be
used under the Type 40 shield for piping 2 inches and | arger

3.1.9.6 Hori zontal Pipe Supports

Hori zontal pipe supports shall be spaced as specified in M5S SP-69 and a
support shall be installed not over 1 foot fromthe pipe fitting joint at
each change in direction of the piping. Pipe supports shall be spaced not
over 5 feet apart at valves. Pipe hanger |oads suspended from steel joist
wi t h hanger | oads between panel points in excess of 50 pounds shall have

t he excess hanger | oads suspended from panel points.

3.1.9.7 Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade,
and at intervals of not nore than 15 feet, not npbre than 8 feet fromend of
risers, and at vent term nations.

3.1.9.8 Pi pe CGui des

Type 35 guides using, steel, reinforced pol ytetrafl uoroethyl ene (PTFE) or
graphite slides shall be provided where required to allow | ongitudinal pipe
nmoverment. Lateral restraints shall be provided as required. Slide
materials shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered.

3.1.9.9 Steel Slides

VWere steel slides do not require provisions for restraint of latera
noverent, an alternate guide nmethod nay be used. On piping 4 inches and
| arger, a Type 39 saddle shall be used. On piping under 4 inches, a Type
40 protection shield may be attached to the pipe or insulation and freely
rest on a steel slide plate.

3.1.9.10 Hi gh Tenperature CGuides with Cradles

VWere there are high systemtenperatures and welding to piping is not
desirable, then the Type 35 guide shall include a pipe cradle, welded to
t he guide structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at |east 4 inches, or by an anpunt
adequate for the insulation, whichever is greater.

3.1.9.11 Mul tiple Pipe Runs

In the support of multiple pipe runs on a comon base nmenber, a clip or
clamp shall be used where each pipe crosses the base support nemnber.
Spaci ng of the base support nenbers shall not exceed the hanger and support
spacing required for an individual pipe in the multiple pipe run

3.1.9.12 Structural Attachments
Attachnment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and

anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to netal decking. Supports shall not be attached to
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t he underside of concrete filled floors or concrete roof decks unless
approved by the Contracting Oficer. Masonry anchors for overhead
applications shall be constructed of ferrous materials only. Structura
steel brackets required to support piping, headers, and equi pnent, but not
shown, shall be provided under this section. Material used for support
shal | be as specified under Section 05120 STRUCTURAL STEEL.

3.1.10 Pi pe Alignnent Cuides

Pi pe alignnent guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recommended by the manufacturer for
expansion joints, not to exceed 5 feet on each side of each expansion
joint, and in lines 4 inches or smaller not nore than 2 feet on each side
of the joint.

3.1.11 Pi pe Anchors

Anchors shall be provided wherever necessary or indicated to |ocalize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective nmanner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline. Where pipe and conduit
penetrations of vapor barrier seal ed surfaces occur, these itens shall be
anchored i mredi atel y adj acent to each penetrated surface, to provide
essentially zero novenment within penetration seal. Detailed draw ngs of
pi pe anchors shall be submitted for approval before installation

3.1.12 Bui | di ng Surface Penetrations

Sl eeves shall not be installed in structural menbers except where indicated
or approved. Sleeves in nonload bearing surfaces shall be gal vani zed sheet
nmetal, conformng to ASTM A 653/ A 653M Coating O ass G 90, 20 gauge.

Sl eeves in |l oad bearing surfaces shall be uncoated carbon steel pipe,
conformng to ASTM A 53/ A 53M Schedul e 20 Seal ants shall be applied to
noi sture and oil-free surfaces and elastonmers to not |ess than 1/2 inch
depth. Sleeves shall not be installed in structural nenbers.

3.1.12. 1 Ceneral Service Areas

Each sl eeve shall extend through its respective wall, floor, or roof, and
shall be cut flush with each surface. Pipes passing through concrete or
masonry wall or concrete floors or roofs shall be provided with pipe
sleeves fitted into place at the tinme of construction. Sleeves shall be of
such size as to provide a mninmumof 1/4 inch all-around cl earance between
bare pi pe and sl eeves or between jacketed-insulation and sl eeves. Except
in pipe chases or interior walls, the annul ar space between pi pe and sl eeve
or between jacket over-insulation and sl eeve shall be sealed in accordance
with Section 07900A JO NT SEALI NG

3.1.12.2 WAt er pr oof Penetrations

Pi pes passing through roof or floor waterproofing menbrane shall be
installed through a 17 ounce copper sleeve, or a 0.032 inch thick al um num
sl eeve, each within an integral skirt or flange. Flashing sleeve shall be
suitably formed, and skirt or flange shall extend not |ess than 8 inches
fromthe pipe and be set over the roof or floor nenbrane in a trowel ed
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coating of bitum nous cement. The flashing sleeve shall extend up the pipe
a mnimumof 2 inches above the roof or floor penetration. The annul ar
space between the flashing sleeve and the bare pipe or between the flashing
sl eeve and the netal -jacket-covered insulation shall be sealed as

i ndi cated. Penetrations shall be sealed by either one of the follow ng

nmet hods.

a. Waterproofing danping Flange: Pipes up to and including 10 inches
i n di ameter passing through roof or floor waterproofing menbrane
may be installed through a cast iron sleeve with caul ki ng recess,
anchor lugs, flashing clanp device, and pressure ring with brass
bolts. Waterproofing nmenbrane shall be clanped into place and
seal ant shall be placed in the caul ki ng recess.

b. Modul ar Mechanical Type Sealing Assenbly: In lieu of a
wat er proofi ng cl anpi ng fl ange, a nodul ar mechanical type sealing
assenbly may be installed. Seals shall consist of interlocking
synthetic rubber Iinks shaped to continuously fill the annul ar
space between the pipe/conduit and sleeve with corrosion protected
carbon steel bolts, nuts, and pressure plates. Links shall be
| oosely assenmbled with bolts to forma continuous rubber belt
around the pipe with a pressure plate under each bolt head and
each nut. After the seal assenbly is properly positioned in the
sl eeve, tightening of the bolt shall cause the rubber sealing
el ements to expand and provide a watertight seal rubber sealing
el ements to expand and provide a watertight seal between the
pi pe/ conduit seal between the pipe/conduit and the sleeve. Each
seal assenbly shall be sized as recommended by the manufacturer to
fit the pipe/conduit and sl eeve involved. The Contractor electing
to use the nodul ar nechani cal type seals shall provide sleeves of
t he proper dianeters.

3.1.12. 3 Fire- Rated Penetrati ons

Penetration of fire-rated walls, partitions, and floors shall be sealed as
specified in Section 07840A FlI RESTOPPI NG

3.1.12. 4 Escut cheons

Fi ni shed surfaces where exposed pi ping, bare or insulated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipment roomns,
shall be provided with escutcheons. \Were sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.

3.1.13 Punps

Support, anchor, and guide so that no strains are inposed on punp by wei ght
or thermal nmovenent of piping. Air vents on punp casings shall be
provided. Drain outlets on punp bases shall be piped to the nearest floor
or other acceptable drains, with necessary clean-out tees. Punp bases
shall be fully grouted.

3.1.14  Access Panels
Access panels shall be provided for all conceal ed val ves, vents, controls,
and itenms requiring inspection or maintenance. Access panels shall be of

sufficient size and | ocated so that the concealed itens may be serviced and
mai nt ai ned or conpletely renoved and replaced. Access panels shall be as
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specified in Section 05500A M SCELLANEQUS METAL.
3.1.15 Field Applied Insulation

Field installed insulation shall be as specified in Section 15080A THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein

3.1.16 Fiel d Painting

Pai nting required for surfaces not otherw se specified, and finish painting
of items only prined at the factory are specified in Section 09900
PAI NTI NG, GENERAL.

3.1.16.1 Col or Codi ng

Col or coding for piping identification is specified in Section 09900
PAI NTI NG, GENERAL.

3.2 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of all foreign
matter. A tenporary bypass shall be provided for all water coils to
prevent flushing water from passing through coils. Strainers and val ves
shal | be thoroughly cleaned. Prior to testing and bal ancing, air shall be
renoved fromall water systens by operating the air vents. Tenporary
nmeasures, such as piping the overflow fromvents to a collecting vesse
shall be taken to avoid water danage during the venting process. Air vents
shal | be plugged or capped after the system has been vented. Contro

val ves and ot her miscell aneous equi prent requiring adjustment shall be
adjusted to setting indicated or directed.

3.3 FI ELD TESTS

Tests shall be conducted in the presence of the Contracting Officer. Water
and electricity required for the tests will be furnished by the Government.
Any material, equipnent, instruments, and personnel required for the test

shal | be provided by the Contractor. The services of a qualified
technici an shall be provided as required to performall tests and
procedures indicated herein. Field tests shall be coordinated with Section
15990A TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

3.3.1 Hydrostatic Tests
Fol | owi ng the cl eani ng procedures defined above, all chilled and condenser
wat er piping systenms shall be hydrostatically tested as defined herein
Unl ess ot herwi se agreed by the Contracting O ficer, water (or glyco
solution) shall be the test medi um

3.3.1.1 Equi prent and Component |sol ation

Prior to testing, equipnent and conponents that cannot wthstand the test
pressure shall be properly isolated.

3.3.1.2 Tests
Pi pi ng shall be hydrostatically tested at a pressure equal to 150 percent
of the total system operating pressure for period of time sufficient to

i nspect every joint in the systemand in no case |less than 2 hours. Test
pressure shall be nonitored by a calibrated, test pressure gauge. Leaks
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shal |l be repaired and piping retested until test is successful. No |oss of
pressure shall be allowed. Leaks shall be repaired by rewel ding or
replacing pipe or fittings. Caulking of joints will not be permtted.

Conceal ed and insul ated piping shall be tested in place before concealing.
3.3.2 Backf | ow Prevention Assenblies Tests

Backfl ow preventi on assenblies shall be tested in accordance with Section
15400A PLUMBI NG GENERAL PURPCSE

3.4 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff, as
designated by the Contracting Oficer, in accordance with the approved
Qperation Manuals. The training period shall consist of a total 4 hours of
normal working time and start after the systemis functionally conpleted
but prior to final acceptance tests. The field posted instructions shal
cover all of the itens contained in the approved operation and mai nt enance
manual s as well as denpnstrations of routine maintenance operations.

-- End of Section --
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SECTI ON 15400A

PLUMBI NG, GENERAL PURPCSE
06/ 03
AMENDMENT NO. 0002

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z721. 22 (1999; A 2001) Relief Valves for Hot Water
Supply Systens

ASTM | NTERNATI ONAL ( ASTM

ASTM A 105/ A 105M (2002) Carbon Steel Forgings for Piping
Appl i cations

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001b) Alloy-Steel and Stainless Steel
Bolting Materials for Hi gh-Tenperature
Servi ce

ASTM A 515/ A 515M (2001) Pressure Vessel Plates, Carbon

Steel, for Internedi ate- and
Hi gher - Tenper at ure Service

ASTM A 516/ A 516M (2001) Pressure Vessel Plates, Carbon
Steel, for Mdderate- and Lower-Tenperature
Servi ce
ASTM A 53/ A 53M (2002) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seamnl ess
ASTM A 733 (2001) wel ded and Seaml ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples
ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings
ASTM A 888 (1998el ) Hubl ess Cast Iron Soil Pipe and

Fittings for Sanitary and Storm Drain,
Wast e, and Vent Piping Applications

ASTM B 152/ B 152M (2000) Copper Sheet, Strip, Plate, and
Rol | ed Bar

ASTM B 306 (2002) Copper Drai nage Tube (DW)

ASTM B 32 (2000el) Sol der Metal
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ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM

m

ASTM F

ASHRAE

370

42

43

584

75

813

828

88

88M

564

920

2000

2822

3139

3212

3308

1

477
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(1998) Copper Sheet and Strip for Buil ding
Construction

(2002) Seam ess Copper Pipe, Standard Sizes

(1998) Seam ess Red Brass Pi pe, Standard
Si zes

(2000) Copper Alloy Sand Castings for
CGeneral Applications

(2002) Seam ess Copper Tube

(2000e1) Liquid and Paste Fluxes for
Sol dering of Copper and Copper Alloy Tube

(2002) Making Capillary Joints by

Sol dering of Copper and Copper Alloy Tube
and Fittings

(2002) Seam ess Copper Water Tube

(1999) Seam ess Copper Water Tube (Metric)

(1997) Rubber CGaskets for Cast Iron Soi
Pi pe and Fittings

(2002) El astoneric Joint Seal ants

(2001) Rubber Products in Autonotive
Appl i cations

(1991; R 1997el) Asphalt Roof Cenent

(1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

(1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastonmeric Seals

(2001) PTFE Resin Skived Tape
(2001) ASTM Ther moneters

(2002e1) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

90.1

(2001; various Errata) Energy Standard for
Bui | di ngs Except Low Ri se Residenti al
Bui | di ngs

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1001

ASSE 1003

(2002) At nmospheric Type Vacuum Breakers

(2001) water Pressure Reducing Val ves
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ASSE 1005 (1999) Water Heater Drain Val ves
ASSE 1011 (1993) Hose Connection Vacuum Breakers
ASSE 1012 (2002) Backflow Preventers with

I nt er nedi at e At mospheric Vent

ASSE 1013 (1999) Reduced Pressure Principle Backfl ow
Preventers and Reduced Pressure Fire
Protection Principle Backfl ow Preventers

ASSE 1018 (2001) Trap Seal Priner Valves, \Water
Supply Fed
ASSE 1020 (1998) Pressure Vacuum Breaker Assenbly

AVERI CAN WATER WORKS ASSOCI ATI ON( AWAA)

AWM B300 (1999) Hypochlorites
AWM B301 (1999) Liquid Chlorine
AWM C105 (1999) Pol yet hyl ene Encasenent for

Ductile-lron Pipe Systens

AWM C203 (2002; A C203a-99) Coal -Tar Protective
Coatings and Linings for Steel Water
Pi pel i nes - Enanel and Tape - Hot- Applied

AWM C606 (1997) G ooved and Shoul dered Joints

AWM C651 (1999) Disinfecting Water Mins

AWM C652 (2002) Disinfection of Water Storage
Facilities

AWM D100 (1996) Wel ded Steel Tanks for Water Storage

AWM EVWV (1998) Standard Met hods for the

Exam nati on of Water and \Wast ewat er

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Vel di ng
AWS B2. 2 (1991) Brazing Procedure and Performance

Qualification

ASME | NTERNATI ONAL ( ASME)

ASME A112.1.2 (1991; R 2002) Air Gaps in Plumbing Systens
ASME Al12.14.1 (1975; R 1998) Backwater Val ves

ASME A112. 36.2M (1991; R 2002) d eanouts

ASME Al12.6.1M (1997; R 2002) Fl oor Affixed Supports for
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O f-the-Floor Plunbing Fixtures for Public
Use

ASME B1. 20.1 (1983; R 2001) Pipe Threads, Cenera
Pur pose, Inch

ASME B16. 12 (1998) Cast Iron Threaded Drai nage Fittings

ASME B16. 15 (1985; R 1994) Cast Bronze Threaded
Fittings C asses 125 and 250

ASME B16. 18 (2002) Cast Copper Alloy Sol der Joint
Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (2002) Wought Copper and Copper All oy

Sol der Joint Pressure Fittings

ASME B16. 23 (2002) Cast Copper Alloy Sol der Joint
Drai nage Fittings - DW

ASME B16. 24 (2002) Cast Copper Alloy Pipe Flanges and
Fl anged Fittings: Casses 150, 300, 400,
600, 900, 1500, and 2500

ASME B16. 29 (2002) W ought Copper and W ought Copper
Al'l oy Sol der Joint Drainage Fittings - DW

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME Bl16. 34 (1996) Val ves Fl anged, Threaded, and
Wl di ng End

ASME B16. 39 (1998) Mall eable Iron Threaded Pi pe Unions

ASME B16. 4 (1998) Gray Iron Threaded Fittings

ASME B16.5 (1996) Pipe Flanges and Fl anged Fittings

ASME B31.1 (2001) Power Piping

ASME B31.5 (2001) Refrigeration Piping and Heat
Transfer Conponents

ASME B40. 100 (1998a) Pressure Gauges and Gauge
Attachments

ASME BPVC SEC VI D1 (2001) Boiler and Pressure Vessel Code;
Section VIIl, Pressure Vessels Division 1

- Basic Coverage

ASME CSD-1 (2002) Control and Safety Devices for
Automatically Fired Boilers

CAST IRON SO L PIPE | NSTI TUTE (Cl SPI)

Cl SPI 301 (2000) Hubl ess Cast Iron Soil Pipe and
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Fittings for Sanitary and Storm Drain,
Wast e, and Vent Piping Applications

Cl Skl 310 (1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Piping Applications

COPPER DEVELOPMENT ASSCOCI ATI ON ( CDA)
CDA A4015 (1994; R 1995) Copper Tube Handbook

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)

FCCCHR Manual (9th Edition) Manual of Cross-Connection
Contr ol

HYDRAULI C | NSTI TUTE (HI)
H 1.1-1.5 (1994) Centrifugal Nonencl ature
| NTERNATI ONAL CODE COUNCI L (I CQ)
ICC I PC (2000) I nternati onal Pl unbi ng Code

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP-110 (1996) Ball Valves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

MBS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MBS SP- 44 (1996; R 2001) Steel Pipe Line Flanges

MBS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 67 (2002) Butterfly Valves

MBS SP- 69 (2002) Pipe Hangers and Supports -

Sel ection and Application

MBS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1997) Gray Iron Swi ng Check Val ves,
Fl anged and Threaded Ends

MBS SP-72 (1999) Ball Valves with Fl anged or
Butt-Wel ding Ends for CGeneral Service

MBS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings
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MBS SP- 78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends
MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves
MBS SP- 83 (2001) d ass 3000 Steel Pipe Unions

Socket - Wl di ng and Thr eaded

MBS SP- 85 (1994) Cast Iron d obe & Angle Val ves,
Fl anged and Threaded Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMVA 250 (1997) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning
and Ventilating Systens

NSF | NTERNATI ONAL ( NSF)

NSF 61 (2001; Addendum 1 - Sep 2001) Dri nking
Wat er System Conponents - Health Effects

PLUMBI NG AND DRAI NAGE | NSTI TUTE (PDI)

PDI WH 201 (1992) Water Hanmer Arresters
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J1508 (1997) Hose d anp Specifications
U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

PL 93-523 (1974; A 1999) Safe Drinking Water Act

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation follow ng the "G
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Pl umbi ng System G ED.

Detail drawi ngs consisting of illustrations, schedules,
performance charts, instructions, brochures, diagranms, and ot her
information to illustrate the requirenments and operati ons of each

system Detail drawi ngs for the conplete plunbing system
i ncl udi ng pi ping layouts and | ocati ons of connections; dinensions
for roughing-in, foundation, and support points; schematic
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di agrams and wiring diagranms or connection and interconnection

di agrams. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pnent are to be
supported other than as indicated, details shall include | oadings
and proposed support methods. Mechanical draw ng pl ans,

el evations, views, and details, shall be drawn to scale.

SD- 03 Product Data
Pl umbi ng Fi xture Schedule; G ED.

Catal og cuts of [specified plunbing fixtures] [valves] [related
pi pi ng] system and system | ocati on where install ed.

Vi brati on- Absor bi ng Features; G ED.

Details of vibration-absorbing features, including arrangenent,
foundati on plan, dinensions and specifications.

Pl umbi ng System G ED.

Di agrams, instructions, and other sheets proposed for posting.
Manuf acturer's recommendations for the installation of bell and
spi got and hubless joints for cast iron soil pipe.

SD-06 Test Reports
Tests, Flushing and Disinfection; G RE

Test reports in booklet formshowing all field tests perforned
to adjust each conponent and all field tests performed to prove
conpliance with the specified performance criteria, conpletion and
testing of the installed system Each test report shall indicate
the final position of controls.

Test of Backfl ow Prevention Assenblies; G RE.

Certification of proper operation shall be as acconplished in
accordance with state regulations by an individual certified by
the state to performsuch tests. |If no state requirenent exists,
the Contractor shall have the manufacturer's representative test
the device, to ensure the unit is properly installed and
perform ng as intended. The Contractor shall provide witten
docunentati on of the tests perforned and signed by the individua
performng the tests.

SD-07 Certificates
Material s and Equi prent; G RE

VWere materials or equi pnent are specified to conply with
requi renents of AGA, ASME, or NSF proof of such conpliance shal
be included. The label or listing of the specified agency will be
acceptable evidence. In lieu of the label or listing, a witten
certificate may be submitted froman approved, nationally
recogni zed testing organi zati on equi pped to perform such services,
stating that the itenms have been tested and conformto the
requi renents and testing methods of the specified agency. \Where
equi prent is specified to conformto requirenents of the ASME
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Boi |l er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code.

SD-10 Operation and Mai ntenance Data
Pl umbi ng System G RE

Si x copies of the operation manual outlining the step-by-step
procedures required for system startup, operation and shutdown.
The manual shall include the manufacturer's nane, nodel nunber,
service manual, parts list, and brief description of all equi prent
and their basic operating features. Six copies of the maintenance

manual |isting routine maintenance procedures, possible breakdowns
and repairs. The manual shall include piping and equi prent | ayout
and sinmplified wiring and control diagranms of the system as

i nstall ed.

1.3 STANDARD PRODUCTS

Specified materials and equi pment shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fi ed equi pnent shall essentially duplicate equipnment that has
performed satisfactorily at |least two years prior to bid opening.

1.4 ELECTRI CAL WORK

Motors, notor controllers and notor efficiencies shall conformto the
requi renents of Section 16415A ELECTRI CAL WORK, | NTERIOR  Electrica

not or-driven equi pnent specified herein shall be provided conplete with
motors. Equi prent shall be rated at 60 Hz, single phase, ac unless

ot herwi se indicated. Wiere a notor controller is not provided in a
notor-control center on the electrical drawings, a nmotor controller shal
be as indicated. Mdtor controllers shall be provided conplete with
properly sized thermal -overl oad protection in each ungrounded conduct or
auxiliary contact, and other equipnment, at the specified capacity, and

i ncluding an all owabl e service factor

1.5 REGULATORY REQUI REMENTS

Unl ess ot herwi se required herein, plunbing work shall be in accordance wth
| CC | PC.

1.6 PRQIECT/ SI TE CONDI TI ONS

The Contractor shall become famliar with details of the work, verify
di mrensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and I1.
Pi pe schedul es shall be selected based on service requirenents. Pipe

fittings shall be compatible with the applicable pipe materials. Pipe

t hreads (except dry seal) shall conformto ASME B1. 20. 1. system In line
devi ces such as water neters, building valves, check val ves, meter stops,

val ves, fittings and back fl ow preventers shall conply with PL 93-523 and
NSF 61, Section 8. End point devices such as drinking water fountains,
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| avatory faucets, kitchen and bar faucets, residential ice makers, supply
stops and end point control valves used to dispense water for drinking nust
nmeet the requirements of NSF 61, Section 9. Hubless cast-iron soil pipe
shall not be installed underground, under concrete floor slabs, or in craw
spaces bel ow kitchen fl oors.

2.1.1 Pi pe Joint Materials

Hubl ess cast-iron soil pipe shall not be used under ground. Joints and
gasket materials shall conformto the foll ow ng:

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubless type: ClISPI 310

b. Coupling for Steel Pipe: AW C606.

c. Flange Gaskets: Gaskets shall be nade of non-asbestos material in
accordance with ASME B16.21. Gaskets shall be flat, 1/16 inch
thick, and contain Aranmid fibers bonded with Styrene Butadiene
Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be
the full face or self centering flat ring type. Gaskets used for
hydr ocarbon service shall be bonded w th NBR

d. Brazing Material: Brazing material shall conformto AWS A5. 8,
BCuP- 5.

e. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows:
| ead-free; have a 100 percent flushable residue; contain slightly
aci dic reagents; contain potassium borides; and contain fluorides.

f. Solder Material: Solder nmetal shall conformto ASTM B 32.

g. Solder Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

h. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

i. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and
spi got type and hubless type): ASTM C 564.

j. Rubber Gaskets for G ooved Pipe: ASTM D 2000, maxi mum tenperature
230 degrees F.

k. Flexible Elastoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

. Bolts and Nuts for G ooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

m Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's trademark affixed in accordance with MSS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service
and ASTM A 515/ A 515M for hot service. Bolts shall be high
strength or internediate strength with material conformng to ASTM
A 193/ A 193M
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2.1.2 M scel | aneous Material s
M scel | aneous materials shall conformto the follow ng:

a. Water Hammer Arrester: PDI WH 201.

b. Copper, Sheet and Strip for Building Construction: ASTM B 370.

c. Asphalt Roof Cenment: ASTM D 2822.

d. Hose danps: SAE J1508.

e. Supports for O f-The-Fl oor Plumbing Fixtures: ASME Al12.6.1M

f. Metallic Ceanouts: ASME All2.36.2M

g. Plunbing Fixture Setting Conpound: A preformed flexible ring seal
nol ded from hydrocarbon wax material. The seal material shall be
nonvol atil e nonasphaltic and contain germncide and provide

wat erti ght, gastight, odorproof and verm nproof properties.

h. Coal -Tar Protective Coatings and Linings for Steel Wter
Pi pel i nes: AWM C203

i. Hypochlorites: AWM B300.
j. Liquid Chlorine: AWW B301.
k. Polyethyl ene Encasenent for Ductile-lron Piping: AWWA C105.

. CGauges - Pressure and Vacuum Indicating Dial Type - Elastic
El ement: ASME B40. 100.

m  Thernoneters: ASTME 1. Mercury shall not be used in
t her nonet er s.

2.1.3 Pi pe Insul ation Materi al

Insul ation shall be as specified in Section 15080A THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.

2.3 VALVES
Val ves shall be provided on supplies to equipnent and fixtures. Valves
2-1/2 inches and smaller shall be bronze with threaded bodi es for pipe and
sol der-type connections for tubing. Valves 3 inches and |arger shall have
flanged iron bodi es and bronze trim Valve types shall be as indicated.
Pressure ratings shall be based upon the application. Valves shall conform
to the foll owi ng standards:

Descri ption St andard

Butterfly Val ves MBS SP- 67

Cast-lron Gate Val ves, Flanged and
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Descri ption St andard

Thr eaded Ends M5S SP-70

Cast-lron Swi ng Check Val ves, Flanged and

Thr eaded Ends M5S SP-71

Bal | Val ves with Fl anged Butt-Wel di ng Ends

for Ceneral Service MBS SP-72

Bal | Val ves Threaded, Socket-Wel di ng,

Sol der Joint, G ooved and Fl ared Ends M5S SP-110

Cast-lron Plug Val ves, Flanged and MBS SP- 78

Thr eaded Ends
Bronze Gate, d obe, Angle, and Check Val ves MBS SP- 80
St eel Val ves, Socket Wl ding and Threaded Ends ASME B16. 34

Cast-lron d obe and Angl e Val ves, Flanged and MBS SP- 85
Thr eaded Ends

Backwat er Val ves ASME Al12.14.1

Vacuum Rel i ef Val ves ANSI Zz21. 22

Wat er Pressure Reduci ng Val ves ASSE 1003

Water Heater Drain Val ves ASSE 1005

Trap Seal Primer Val ves ASSE 1018

Tenperature and Pressure Relief Valves ANSI Z721. 22

for Hot Water Supply Systemns

Tenperature and Pressure Relief Valves ASME CSD-1

for Automatically Fired Hot

Water Boilers Saf ety Code No., Part CW
Article 5

2.3.1 Backwat er Val ves

Backwat er val ves shall be either separate fromthe floor drain or a

conbi nation floor drain, P-trap, and backwater valve, as shown. Valves
shal | have cast-iron bodies with cleanouts |arge enough to pernmit renoval
of interior parts. Valves shall be of the flap type, hinged or pivoted,
wi th revol ving disks. Hinge pivots, disks, and seats shall be nonferrous
nmetal. Disks shall be slightly open in a no-flow no-backwater condition
Cl eanouts shall extend to finished floor and be fitted with threaded
count er sunk pl ugs.

2.3.2 Wal | Faucets
Wal | faucets with vacuum breaker backfl ow preventer shall be brass with

3/4 inch male inlet threads, hexagon shoulder, and 3/4 inch hose
connection. Faucet handl e shall be securely attached to stem

SECTI ON 15400A Page 11



FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

2.

3.3 Wal | Hydrants

Wal | hydrants with vacuum breaker backfl ow preventer shall have a

ni ckel -brass or nickel -bronze wall plate or flange with nozzle and

det achabl e key handle. A brass or bronze operating rod shall be provided
within a gal vani zed iron casing of sufficient length to extend through the
wal |l so that the valve is inside the building, and the portion of the
hydrant between the outlet and valve is self-draining. A brass or bronze
val ve with coupling and union el bow having netal -to-netal seat shall be
provided. Valve rod and seat washer shall be renovabl e through the face of
the hydrant. The hydrant shall have 3/4 inch exposed hose thread on spout
and 3/4 inch male pipe thread on inlet. Hydrants shall be as indicated.

.3.4 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a combi nation pressure
and tenperature (P&T) relief valve. The pressure relief element of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buil dup in the systemwhen the systemis operating at the maxi numrate of
heat input. The tenperature element of a P&T relief valve shall have a
relieving capacity which is at l|east equal to the total input of the

heat ers when operating at their maxi num capacity. Relief valves shall be
rated according to ANSI Z721.22. Relief valves for systens where the
maxi mum rate of heat input is less than 200,000 Btuh shall have 3/4 inch
mnimminlets, and 3/4 inch outlets. Relief valves for systenms where the
maxi mum rate of heat input is greater than 200,000 Btuh shall have 1 inch
mnimminlets, and 1 inch outlets. The discharge pipe fromthe relief

val ve shall be the size of the valve outlet.

.3.5 M xi ng Val ves

M xi ng val ves, thernostatic-type, are shown in connection wth rough

pl unmbi ng. The val ves shall conformto FS WV P-541, except shall be |ine
size with inlet pressure of 45 psi. The valves may be constructed with
rough or finish bodies either with or without plating. Each valve shall be
constructed to control the mxing of hot and cold water and to deliver
water at a desired tenperature regardless of pressure or input tenperature
changes. The control elenent shall be of an approved type. The body shal
be of heavy cast bronze, and interior parts shall be brass, bronze, or
copper. The valve shall be equi pped with necessary stops, check val ves,

uni ons, and sedinment strainers on the inlets. Mxing valves shall maintain
water tenperatures within 5 degrees F. of any setting.

.3.6 Thernostatic M xing Val ves

M xi ng val ves, thernostatic type, pressure-bal anced or conbination
thernpostatic and pressure-bal anced shall be line size and shall be
constructed with rough or finish bodies either with or w thout plating.
Each val ve shall be constructed to control the m xing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput tenperature changes. The control element shall be of an approved
type. The valve shall be equi pped with necessary stops, check val ves,

uni ons, and sedinment strainers on the inlets. Mxing valves shall maintain
water tenperature within 5 degrees F of any setting. Valves shall be as

i ndi cat ed.

.4 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and listed by the Foundati on For
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Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum br eakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR Manual. Backfl ow preventers
with internmedi ate at mospheric vent shall conformto ASSE 1012. Reduced
pressure principle backflow preventers shall conformto ASSE 1013. Hose
connection vacuum breakers shall conformto ASSE 1011. Pipe applied

at nospheric type vacuum breakers shall conformto ASSE 1001. Pressure
vacuum br eaker assenbly shall conformto ASSE 1020. Air gaps in plunbing
systens shall conformto ASME A112.1. 2.

2.5 DRAINS
2.5.1 Fl oor and Shower Drains
Fl oor and shower drains shall be as indicated.
2.5.2 Area Drains
Area drains shall be as indicated.
2.6  WATER HEATERS
Wat er heater types and capacities shall be as indicated.
2.6.1 Aut omati c Storage Type
2.6.1.1 I ndi rect Heater Type

Steam and hi gh tenperature hot water (HTHW heaters with storage system
shal |l be the assenbl ed product of one manufacturer, and be ASME tested and
"U' stanped to code requirenents under ASME BPVC SEC VIII Dl. The storage
tank shall be as specified in paragraph HOT- WATER STORAGE TANKS. The heat
exchanger shall be double wall type that separates the potable water from
the heat transfer mediumwi th a space vented to the atnosphere in
accordance with 1 CC | PC

2.7 HOT- WATER STORAGE TANKS

Hot - wat er storage tanks shall be constructed by one manufacturer, ASME
stanped for the working pressure, and shall have the National Board (ASME)
registration. The tank shall be cement-lined or glass-lined steel type in
accordance with AWM D100. The heat |oss shall conformto TABLE Il as
determ ned by the requirenents of ASHRAE 90.1. Each tank shall be equi pped
with a thernoneter, conformng to ASTME 1, Type I, Oass 3, Range C, style
and formas required for the installation, and with 7 inch scale.

Ther nonet er shall have a separabl e socket suitable for a 3/4 inch tapped
openi ng. Tanks shall be equi pped with a pressure gauge 6 inch m ninmm

di ameter face. Insulation shall be as specified in Section 15080A THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS. Storage tank capacity shall be as shown.

2.8 PUMPS
2.8.1 Sunmp Punps

Sunp punps shall be of types and capacities indicated.
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2.

8.2 Circul ati ng Punps

Donestic hot water circulating punps shall be electrically driven,

singl e-stage, centrifugal, w th nechanical seals, suitable for the intended
service. Punp capacities, efficiencies, motor sizes, speeds, and inpeller
types shall be as shown. Punp and notor shall be supported by the piping
on which it is installed. The shaft shall be one-piece, heat-treated,
corrosion-resisting steel with inmpeller and snoot h-surfaced housi ng of
bronze. Mdtor shall be totally enclosed, fan-cooled and shall have
sufficient horsepower for the service required. Punmp shall conformto H
1.1-1.5. Each pump notor shall be equi pped with an across-the-1ine
magnetic controller in a NEMA 250, Type 1 enclosure w th "START- STOP"
switch in cover. Punp notors smaller than Fractional horsepower punp
nmotors shall have integral thermal overload protection in accordance with
Section 16415A ELECTRI CAL WORK, | NTERI OR. CGuards shall shield exposed
novi ng parts.

.8.3 Fl exi bl e Connectors

Fl exi bl e connectors shall be provided at the suction and di scharge of each
punp that is 1 hp or larger. Connectors shall be constructed of neoprene,
rubber, or braided bronze, with Cass 150 standard flanges. Flexible
connectors shall be line size and suitable for the pressure and tenperature
of the intended service.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents.
Piping located in shafts that constitute air ducts or that enclose air
ducts shall be nonconbustible in accordance with NFPA 90A. The pl unbi ng
system shall be installed conplete with necessary fixtures, fittings,
traps, valves, and accessories. Water and drai nage piping shall be
extended 5 feet outside the building, unless otherwi se indicated. A bal
val ve and drain shall be installed on the water service line inside the
bui | di ng approximately 6 inches above the floor from point of entry.

Pi pi ng shall be connected to the exterior service |lines or capped or
plugged if the exterior service is not in place. Valves shall be installed
with control no |ower than the val ve body.

.11 Water Pipe, Fittings, and Connections

.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equiprment. The

hot -wat er and col d-wat er pi ping system shall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and mai ntenance wi thout interfering with
operation of other equiprment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Damage to building, piping, wring, or
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equi prent as a result of cutting shall be repaired by nechanics skilled in
the trade invol ved.

3.1.1.3 Protection of Fixtures, Materials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chem cals, and mechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnent shall be thoroughly cl eaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi prrent .

3.1.1. 4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
wor ked into place without springing or forcing. Structural portions of the
bui |l di ng shall not be weakened. Aboveground piping shall run parallel wth
the Iines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of mmin, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
ot her work and other services to pernmit not less than 1/2 inch between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenents so as to
transmit sound to the structure or to prevent flexible novenment of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be permitted except for
use in situations in which standard factory fabricated conponents are

furni shed to acconmodat e specific accepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 4
inches and smaller will be permitted, provided a pipe bender is used and

wi de sweep bends are forned. The center-line radius of bends shall be not

| ess than six diameters of the pipe. Bent pipe showi ng kinks, winkles,
flattening, or other malformations will not be acceptable.

3.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 3/4 inch hose bibb with renewable
seat and ball val ve ahead of hose bibb. At other |low points, 3/4 inch
brass plugs or caps shall be provided. D sconnection of the supply piping
at the fixture is an acceptable drain

3.1.1.6 Expansi on and Contraction of Piping

Al l owance shall be made throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be nade with anmple swing or offset to avoid
undue strain on fittings or short pipe lengths. Horizontal runs of pipe
over 50 feet in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts frommains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nmore turns in
the line so that piping will spring enough to allow for expansion w thout
st rai ni ng.
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3.1.1. 7 Thrust Restraint

Pl ugs, caps, tees, valves and bends deflecting 11.25 degrees or nore,
either vertically or horizontally, in waterlines 4 inches in dianeter or

| arger shall be provided with thrust bl ocks, where indicated, to prevent
nmoverent. Thrust bl ocking shall be concrete of a mix not |eaner than: 1
cenent, 2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess
than 2000 psi after 28 days. Blocking shall be placed between solid ground
and the fitting to be anchored. Unless otherw se indicated or directed,

t he base and thrust bearing sides of the thrust block shall be poured

agai nst undi sturbed earth. The side of the thrust bl ock not subject to

t hrust shall be poured against forms. The area of bearing will be as
shown. Bl ocking shall be placed so that the joints of the fitting are
accessible for repair. Steel rods and cl anps, protected by gal vani zi ng or
by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.1.8 Conmrer ci al - Type Water Hamer Arresters

Conmer ci al -type water hamer arresters shall be provided on hot- and

col d-wat er supplies and shall be l|ocated as generally indicated, with
preci se location and sizing to be in accordance with PDI WH 201. Water
hamrer arresters, where conceal ed, shall be accessible by nmeans of access
doors or renovabl e panels. Comercial-type water hamrer arresters shal
conformto PDI WH 201. Vertical capped pipe colums will not be permtted.

3.1.2 Joints
Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be pernmitted. Joints shall be

made up with fittings of conpatible material and made for the specific
pur pose i nt ended.

3.1.2.1 Thr eaded
Threaded joints shall have American Standard taper pipe threads conform ng
to ASME B1.20.1. Only male pipe threads shall be coated with graphite or
wi th an approved graphite compound, or with an inert filler and oil, or
shal | have a pol ytetrafluoroethyl ene tape appli ed.

3.1.2.2 Uni ons and Fl anges
Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2 inches
and smaller; flanges shall be used on pipe sizes 3 inches and |arger

3.1.2.3 Cast lron Soil, Waste and Vent Pipe
Bel | and spi got conpression and hubl ess gasketed clanp joints for soil
wast e and vent piping shall be installed per the manufacturer's
reconmendati ons.

3.1.2.4 Copper Tube and Pi pe

The tube or fittings shall not be anneal ed when naki ng connecti ons.

a. Brazed. Brazed joints shall be made in conformance with AWS B2. 2,
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MBS SP-73, and CDA A4015 with flux and are acceptable for all pipe
sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing neta

wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphor us, copper-phosphorus-silver or a silver brazing
filler metal

b. Soldered. Soldered joints shall be made with flux and are only
acceptable for piping 2 inches and smaller. Soldered joints
shall conformto ASME B31.5 and CDA A4015. Sol dered joints shal
not be used in conpressed air piping between the air conppressor
and the receiver.

c. Copper Tube Extracted Joint. Mechanically extracted joints shal
be made in accordance with I CC I PC

3.1.3 Dissinmlar Pipe Materials

Connecti ons between ferrous and non-ferrous copper water pipe shall be made
with dielectric unions or flange waterways. Dielectric waterways shal

have tenperature and pressure rating equal to or greater than that
specified for the connecting piping. Waterways shall have neta

connections on both ends suited to match connecting piping. Dielectric

wat erways shall be internally lined with an insul ator specifically designed
to prevent current flow between dissimlar netals. Dielectric flanges
shal | neet the performance requirements described herein for dielectric

wat erways. Connecting joints between plastic and netallic pipe shall be
made with transition fitting for the specific purpose.

3.1. 4 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and per manent
| ocati on.

3.1.4.1 Sl eeve Requirenents

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for supply, drainage, waste and
vent pipe passing through concrete slab on grade, except where penetrating
a nmenbrane wat erproof floor. A nodular mechanical type sealing assenbly
may be installed in lieu of a waterproofing clanping flange and caul ki ng
and seal i ng of annul ar space between pipe and sl eeve. The seals shal
consi st of interlocking synthetic rubber Iinks shaped to continuously fill
t he annul ar space between the pipe and sl eeve using gal vani zed steel bolts,
nuts, and pressure plates. The links shall be |oosely assenmbled with bolts
to forma continuous rubber belt around the pipe with a pressure plate
under each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the pipe
and the sleeve. Each seal assenbly shall be sized as recommended by the
manuf acturer to fit the pipe and sleeve involved. Sleeves shall not be
installed in structural menbers, except where indicated or approved.

Rect angul ar and square openings shall be as detailed. Each sleeve shal
extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circunstances. Pipe sleeves passing
through floors in wet areas such as nechani cal equi prent roons, |avatories,
ki tchens, and other plunbing fixture areas shall extend a m ninumof 4
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i nches above the finished floor. Unless otherw se indicated, sl|leeves shal
be of a size to provide a minimumof 1/4 inch clearance between bare pipe
or insulation and inside of sleeve or between insulation and inside of

sl eeve. Sleeves in bearing walls and concrete slab on grade fl oors shal

be steel pipe or cast-iron pipe. Sleeves in nonbearing walls or ceilings
may be steel pipe, cast-iron pipe, galvanized sheet netal with | ock-type

| ongi tudi nal seam or plastic. Except as otherw se specified, the annular
space between pi pe and sl eeve, or between jacket over insulation and

sl eeve, shall be sealed as indicated with sealants conformng to ASTM C 920
and with a primer, backstop material and surface preparation. The annul ar
space between pi pe and sl eeve, between bare insulation and sl eeve or

bet ween jacket over insulation and sleeve shall not be sealed for interior
wal I s which are not designated as fire rated. Sleeves through bel ow grade
walls in contact with earth shall be recessed 1/2 inch fromwall surfaces
on both sides. Annular space between pipe and sl eeve shall be filled with
backi ng material and sealants in the joint between the pipe and wall as
speci fi ed above. Sealant selected for the earth side of the wall shall be
conpati bl e with danmpproofing/waterproofing materials that are to be applied
over the joint sealant. Pipe sleeves in fire-rated walls shall conformto
the requirenents in Section 07840A Fl RESTOPPI NG

3.1.4.2 Wat er pr oof i ng

Wat er proofing at floor-munted water closets shall be acconplished by

form ng a flashing guard from soft-tenpered sheet copper. The center of

t he sheet shall be perforated and turned down approximately 1-1/2 inches

to fit between the outside dianeter of the drainpipe and the inside

di ameter of the cast-iron or steel pipe sleeve. The turned-down portion of

the flashing guard shall be enmbedded in sealant to a depth of approxinmately
1-1/2 inches; then the sealant shall be finished off flush to floor Ievel
bet ween the flashing guard and drai npi pe. The flashing guard of sheet

copper shall extend not less than 8 inches fromthe drainpipe and shall be
| apped between the floor nmenbrane in a solid coating of bitunm nous cemnent.
If cast-iron water closet floor flanges are used, the space between the
pi pe sl eeve and drai npi pe shall be sealed with sealant and the fl ashing

guard shall be upturned approximately 1-1/2 inches to fit the outside

di ameter of the drainpipe and the inside diameter of the water closet floor

flange. The upturned portion of the sheet fitted into the floor flange

shal | be seal ed.

3.1.5 Fire Sea

VWere pipes pass through fire walls, fire-partitions, fire-rated pipe chase
wal I s or floors above grade, a fire seal shall be provided as specified in
Secti on 07840A Fl RESTOPPI NG

3.1.6 Supports
3.1.6.1 Cener a

Hangers used to support piping 2 inches and larger shall be fabricated to
permt adequate adjustment after erection while still supporting the |oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novenment, and to prevent buckli ng,

swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anbi ent tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers. In
the support of multiple pipe runs on a common base nenber, a clip or clanp
shal | be used where each pipe crosses the base support menber. Spacing of
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t he base support nenbers shall not exceed the hanger and support spacing
required for an individual pipe in the nultiple pipe run. Threaded
sections of rods shall not be formed or bent.

3.1.6.2

Pi pe Hangers, Inserts, and Supports

Installati on of pipe hangers, inserts and supports shall conformto MSS
SP-58 and MSS SP-69, except as nodified herein

a.

b

Types 5, 12, and 26 shall not be used.
Type 3 shall not be used on insul ated pi pe.

Type 18 inserts shall be secured to concrete forns before concrete
is placed. Continuous inserts which allow nore adjustment may be
used if they otherwi se neet the requirenents for type 18 inserts.

Type 19 and 23 C-clanmps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the

manuf acturer. Field-fabricated Cclanmp bodies or retaining
devi ces are not acceptabl e.

Type 20 attachnents used on angl es and channel s shall be furnished
with an added mal | eabl e-iron heel plate or adapter.

Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

Type 39 saddl es shall be used on insulated pipe 4 inches and
| arger when the tenperature of the mediumis 60 degrees F or
hi gher. Type 39 saddl es shall be welded to the pipe.

Type 40 shields shall:
(1) Be used on insulated pipe less than 4 inches.

(2) Be used on insulated pipe 4 inches and |larger when the
tenmperature of the nediumis 60 degrees F or |ess.

(3) Have a high density insert for all pipe sizes. Hi gh density
inserts shall have a density of 8 pcf or greater

Hori zontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet apart at val ves.
Operating tenperatures in determ ning hanger spacing for PVC or
CPVC pi pe shall be 120 degrees F for PVC and 180 degrees F for
CPVC. Horizontal pipe runs shall include allowances for expansion
and contraction.

Vertical pipe shall be supported at each floor, except at

sl ab-on-grade, at intervals of not nore than 15 feet nor nore
than 8 feet fromend of risers, and at vent term nations.
Vertical pipe risers shall include allowances for expansion and
contraction.

Pi pe hangers on horizontal insulated pipe shall be the size of the
out side diameter of the insulation. The insulation shall be
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conti nuous through the hanger on all pipe sizes and applications.
3.1.6.3 Structural Attachments

Attachnment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to netal decking. Supports shall not be attached to
t he underside of concrete filled floor or concrete roof decks unless
approved by the Contracting Oficer. Masonry anchors for overhead
applications shall be constructed of ferrous materials only.

3.1.7 Wl ded Install ation

Pl unmbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi pi ng shall be made with welding fittings only; mtering or notching pipe
to formelbows and tees or other sinilar type construction will not be
permtted. Branch connection may be made with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignnment, heat treatnment, and

i nspection of weld shall conformto ASME B31.1. Weld defects shall be
renoved and repairs made to the weld, or the weld joints shall be entirely
renmoved and rewel ded. After filler nmetal has been renoved fromits
original package, it shall be protected or stored so that its
characteristics or welding properties are not affected. El ectrodes that
have been wetted or that have |l ost any of their coating shall not be used.

3.1.8 Pi pe C eanouts

Pi pe cl eanouts shall be the same size as the pipe except that cleanout
plugs larger than 4 inches will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a |ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy
cast-brass or cast-iron ferrule with countersunk cast-brass head screw pl ug
shal | be caul ked into the hub of the fitting and shall be flush with the
floor. Ceanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast-brass screw plugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the sane size as the pipe up to and including 4 inches. C eanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each connection to building
stormdrain where interior downspouts are indicated, and on each building
drain outside the building. Ceanout tee branches may be onmtted on stacks
in single story buildings with slab-on-grade construction or where | ess
than 18 inches of crawl space is provided under the floor. C eanouts on
pi pe concealed in partitions shall be provided with chrom um pl ated bronze,
ni ckel bronze, nickel brass or stainless steel flush type access cover

pl ates. Round access covers shall be provided and secured to plugs with
securing screw. Square access covers may be provided with matching franes,
anchoring lugs and cover screws. Ceanouts in finished walls shall have
access covers and franmes installed flush with the finished wall. C eanouts
installed in finished floors subject to foot traffic shall be provided with
a chrome-pl ated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover frame and set flush with the finished floor. Heads of
fastening screws shall not project above the cover surface. Were

cl eanouts are provided with adjustable heads, the heads shall be cast iron
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3.2 WATER HEATERS AND HOT WATER STORAGE TANKS
3.2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator comes in contact with the hottest water in the heater. Wenever
possi ble, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -wat er outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
nmount ed above and within 6 inches above the top of the tank or water

heat er.

3.2.2 Heat Traps

Pi ping to and from each water heater and hot water storage tank shall be
routed horizontally and downward a mninumof 2 feet before turning in an
upward direction.

3.2.3 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nmade with dielectric
uni ons or fl anges.

3.2. 4 Expansi on Tank

A pre-charged expansion tank shall be installed on the cold water supply
bet ween the water heater inlet and the cold water supply shut-off valve.
The Contractor shall adjust the expansion tank air pressure, as recomended
by the tank manufacturer, to match inconmi ng water pressure.

3.3 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chromi umplated zinc alloy, or polished
chrom um pl at ed copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew

3.4 PAI NTI NG

Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAINTS
AND COATI NGS.

3.5 TESTS, FLUSH NG AND DI SI NFECTI ON
3.5.1 Pl unmbi ng System

The followi ng tests shall be perforned on the plunbing systemin accordance
with CC I PC, except that the drainage and vent system final test shal

i nclude the snoke test. The Contractor has the option to performa
peppermint test in lieu of the snoke test. |If a peppernmnt test is chosen
the Contractor must submt a testing procedure to the Contracting Oficer
for approval .
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a. Drainage and Vent Systems Test. The final test shall include a
snoke test.

b. Building Sewers Tests.
c. Water Supply Systens Tests.
3.5.1.1 Test of Backfl ow Prevention Assenblies

Backfl ow preventi on assenbly shall be tested using gauges specifically
designed for the testing of backflow prevention assenblies. Gauges shal

be tested annually for accuracy in accordance with the University of

Sout hern California' s Foundation of Cross Connection Control and Hydraulic
Research or the American Water Wrks Associati on Manual of Cross Connection
(Manual M 14). Report formfor each assenbly shall include, as a m ni num
the foll ow ng:

Data on Devi ce Data on Testing Firm

Type of Assenbly Nane

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Nunber Certified Tester No.

Size Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunber and Test Data of
Gauges

If the unit fails to neet specified requirements, the unit shall be
repai red and retested.

3.5.1.2 [ AME0002] Del eted
3.5.2 Def ecti ve Wrk

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new materials. Caul king of
screwed joints or holes will not be acceptable.

3.5.3 Syst em Fl ushi ng
3.5.3.1 Duri ng Fl ushi ng

Bef ore operational tests or disinfection, potable water piping system shal
be flushed with potable water. Sufficient water shall be used to produce a
water velocity that is capable of entraining and renoving debris in al
portions of the piping system This requires simultaneous operation of al
fixtures on a comon branch or main in order to produce a flushing velocity
of approximately 4 fps through all portions of the piping system In the
event that this is inpossible due to size of system the Contracting
Oficer (or the designated representative) shall specify the nunmber of
fixtures to be operated during flushing. Contractor shall provide adequate
personnel to nonitor the flushing operation and to ensure that drain lines
are unobstructed in order to prevent flooding of the facility. Contractor
shal | be responsible for any flood damage resulting fromflushing of the
system Flushing shall be continued until entrained dirt and other foreign
mat eri al s have been renoved and until discharge water shows no

di scoloration. All faucets and drinking water fountains, to include any
devi ce considered as an end point device by NSF 61, Section 9, shall be
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flushed a mni num of 0.25 gallons per 24 hour period, ten times over a 14
day peri od.

3.5.3.2 After Flushing

System shall be drained at |ow points. Strainer screens shall be renoved,
cl eaned, and replaced. After flushing and cl eaning, systems shall be
prepared for testing by imediately filling water piping with clean, fresh
potabl e water. Any stoppage, discoloration, or other damage to the finish,
furni shings, or parts of the building due to the Contractor's failure to
properly clean the piping systemshall be repaired by the Contractor. Wen
the systemflushing is conplete, the hot-water system shall be adjusted for
uniformcirculation. Flushing devices and automatic control systens shal
be adjusted for proper operation.

3.5.4 Oper ational Test

Upon conpl etion of flushing and prior to disinfection procedures, the
Contractor shall subject the plunmbing systemto operating tests to
denonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |less than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tine, date, and duration of test.

b. Water pressures at the nost renote and the highest fixtures.
c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Pump suction and di scharge pressures.

f. Tenperature of each domestic hot-water supply.

g. Operation of each vacuum breaker and backfl ow preventer

3.5.5 Di si nfection

After operational tests are conplete, the entire domestic hot- and

col d-water distribution systemshall be disinfected. System shall be
flushed as specified, before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Except as
herein specified, water chlorination procedure shall be in accordance wth
AWM C651 and AWM C652. The chlorinating material shall be fed into the
wat er piping systemat a constant rate at a concentration of at |east 50
parts per mllion (ppm). A properly adjusted hypochlorite solution
injected into the main with a hypochlorinator, or liquid chlorine injected
into the main through a solution-feed chlorinator and booster punp, shal

be used. The chlorine residual shall be checked at intervals to ensure
that the proper level is maintained. Chlorine application shall continue
until the entire main is filled. The water shall remain in the systemfor
a mni mum of 24 hours. Each valve in the system being disinfected shall be
opened and cl osed several tinmes during the contact period to ensure its
proper disinfection. Follow ng the 24-hour period, no | ess than 25 ppm
chlorine residual shall remain in the system \Wter tanks shall be

di sinfected by the addition of chlorine directly to the filling water
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3.

Foll owing a 6 hour period, no |l ess than 50 ppm chl orine residual shal
remain in the tank. |If after the 24 hour and 6 hour hol ding periods, the
resi dual solution contains |ess than 25 ppm and 50 ppm chl ori ne
respectively, flush the piping and tank with potable water, and repeat the
above procedures until the required residual chlorine levels are satisfied.
The systemincluding the tanks shall then be flushed with clean water
until the residual chlorine level is reduced to | ess than one part per
mllion. During the flushing period each valve and faucet shall be opened
and cl osed several tinmes. Sanples of water in disinfected containers shal
be obtained fromseveral |ocations selected by the Contracting Oficer.
The sanpl es of water shall be tested for total coliform organisns (coliform
bacteria, fecal coliform streptococcal, and other bacteria) in accordance
with AWM EWN The testing method used shall be either the nultiple-tube
fernmentation technique or the nenbrane-filter technique. Disinfection
shal |l be repeated until tests indicate the absence of coliform organi sns
(zero mean coliformdensity per 100 milliliters) in the sanples for at
least 2 full days. The systemw |l not be accepted until satisfactory
bacteri ol ogi cal results have been obtai ned.

.6 PERFORMANCE OF WATER HEATI NG EQUI PVENT

Standard rating condition terms are as follows:

EF

Energy factor, overall efficiency.

ET

Thermal efficiency with 70 degrees F delta T.

SL = Standby loss in Wsq. ft. based on 80 degrees F delta T, or in
percent per hour based on nom nal 90 degrees F delta T.

HL = Heat |oss of tank surface area.
V = Storage volune in liters
6.1 Unfired Hot Water Storage

Vol unes and inputs: maxi mumHL shall be 6.5 Btu/h/sq. ft.
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3.7 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEM5

1 Cast iron soil pipe and fittings, hub X X X X X
and spigot, ASTM A 74 with
conpressi on gaskets. Pipe and
fittings shall be marked with the
Cl SPI trademarKk.

2 Cast iron soil pipe and fittings hubl ess, X X X X
Cl SPI 301 and
ASTM A 888. Pipe and
fittings shall be marked with the
Cl SPI trademarKk.

3 Cast iron drainage fittings, threaded, X X X
ASME B16. 12 for use with
[tem 10

4 Cast iron screwed fittings (threaded) X X
ASME B16.4 for use with Item 10

5 Bronze sand casting grooved j oint X X X X
pressure fittings for non-ferrous pipe
ASTM B 584, for use with Itemb5

6 Wought copper grooved joint pressure X X
pressure fittings for non-ferrous pipe
ASTM B 75 C12200,
ASTM B 152/ B 152M (11000,
ASME B16. 22
ASME B16.22 for use with Item5

7 Malleable-iron threaded fittings, X X
gal vani zed ASME B16. 3
for use with Item 10

8 Steel pipe, seamn ess gal vani zed, X X X
ASTM A 53/ A 53M Type S, Grade B

9 Seam ess red brass pipe, ASTM B 43 X X

10 Bronzed flanged fittings, X X
ASME B16. 24 for use
with Itens 11 and 14

11 Cast copper alloy sol der joint X X
pressure fittings, ASME B16. 18
for use with Item 14

12 Seanl ess copper pipe, ASTM B 42 X
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TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEM5

SERVI CE
Item# Pipe and Fitting Materials A B C D E F
13 Cast bronze threaded fittings, X X
ASME B16. 15
14 Copper drai nage tube, (DW), X* X X* X X
ASTM B 306
15 Wought copper and wrought X X X X X
al | oy sol der-joint drainage
fittings. ASME B16. 29
16 Cast copper alloy sol der joint X X X X X
drai nage fittings, DW,
ASME B16. 23
SERVI CE:
A - Underground Building Soil, Waste and Storm Drain
B - Aboveground Soil, Waste, Drain In Buildings
C - Underground Vent
D - Aboveground Vent
E - Interior Rainwater Conductors Aboveground
F - Corrosive Waste And Vent Above And Bel owgr ound
*

- Hard Tenper

SECTI ON 15400A Page 26



FY04 BARRACKS UPGRADES ACCOVPANY! NG AMENDMENT NO. 0002
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

1 Malleable-iron threaded fittings, X X X X
a. @alvanized, ASME B16. 3
for use with Item4a
b. Same as "a" but not gal vani zed X
for use with Item 4b

2 Steel pipe: X X X X
a. Seanl ess, gal vani zed,
ASTM A 53/ A 53M Type S, Grade B

b. Seanl ess, bl ack, X
ASTM A 53/ A 53M
Type S, Grade B

3 Seam ess red brass pipe, X X X
ASTM B 43

4 Bronze flanged fittings, X X X
ASME B16. 24
for use with Items 5 and 7

5 Seam ess copper pi pe, X X X
ASTM B 42

6 Seam ess copper water tube, Xx* Xx* Xx* X *
ASTM B 88, ASTM B 88M

7 Cast bronze threaded fittings, X X X
ASME B16. 15 for use
with Itens 5 and 7

1 Wought copper and bronze sol der-j oi nt X X X X
pressure fittings,
ASME B16. 22 for
use with Items 5, 7 and 8

9 Cast copper alloy sol der-joint X X X X
pressure fittings,
ASME B16. 18
for use with Item8

10 Bronze and sand castings grooved X X X
joint pressure fittings for non-
ferrous pipe ASTM B 584,
for use with Item?2

11 Steel pipeline flanges, X X
MBS SP- 44
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS
SERVI CE

IltemNo. Pipe and Fitting Materials A B C D
12 Fittings: brass or bronze; X X

ASME B16. 15, and

ASME B16. 18

ASTM B 828
13 Carbon steel pipe unions, X X X

socket - wel di ng and t hreaded,

MBS SP- 83
14 WMall eable-iron threaded pipe X X

uni ons ASME B16. 39
15 Nippl es, pipe threaded X X X

ASTM A 733

A - Cold Water Aboveground

B - Hot Water 180 degrees F Maxi mum Abovegr ound

C - Compressed Air Lubricated

D - Cold Water Service Bel owground

I ndi cated types are mni numwall thicknesses.

** . Type L - Hard

*** - Type K - Hard tenper with brazed joints only or type K-soft tenper
wi thout joints in or under floors

**** - |n or under slab floors only brazed joints
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TABLE 111
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG
EQUI PVENT
STORAGE
CAPACI TY | NPUT
FUEL GALLONS RATI NG TEST PROCEDURE REQUI RED
PERFORMANCE

A. Unfired Hot Water Storage.

Vol unes and inputs: maxi mum HL shall be 6.5 Btu/h/sqg. ft.

TERVB

EF Energy factor, overall efficiency.

ET = Thermal efficiency with 70 degrees F delta T.

SL = Standby loss in Wsqg. ft. based on 80 degrees F delta T, or in
percent per hour based on nom nal 90 degrees F delta T.

HL = Heat |oss of tank surface area

V = Storage volune in gallons

-- End of Section --
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